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In  organizations,  technology  adoption  is  defined  as  acquisition 
of  hardware  and  software,  and  sometimes  adoption  is  followed  by  an 
initial  training  period  with  the  new  equipment.     Seldom  is  on-going 
intervention  planned  or  provided,  although  it  is  quite  well  known 
that  computer  users  need  time  and  repeated  interventions  to  master 
software    applications. 

This  study  proposes  the  local  expert  intervention  model  for  the 
planned   diffusion   of  technologies  that  require   multiple,   successive 
adoptions.      The  model  is  based  on  the  premise  that  the  early 
adopters  of  technology,  the  local  experts,  help  their  colleagues  and 
coworkers  and  that  the  local  expert  in  a  work  group  can  be  identified 
by  measuring  those  characteristics  found  in  the  early  adopters  and 

ix 


opinion  leaders.     A  questionnaire,  the  Local  Expert  Profile  (LEP),  was 
developed  for  the  study  to  rate  28  selected  volunteers  according  to 
five   characteristics  found   in  early  adopters   in   innovation   diffusion 
studies:     (a)  venturesomeness,     (b)  cosmopoliteness,  (c)  connection 
to  social  system,  (d)  experience  with  the  innovation,  and  (e) 
perception  of  the  innovation.     Status  in  the  organization  was  also 
measured. 

The  purpose  of  this  study  was  to  determine  the  relationship 
between  the  local  expert  selection  process  and,  given  the  local 
expert  treatment,   their   effectiveness   in   helping   their  clients   with 
technology  questions  and  problems.     The  local  expert  model  was 
implemented  for  a  period  of  6  months  at  Santa  Fe  Community  College 
in  Gainesville,  Florida.     During  the  period  of  the  study  and  at  the 
conclusion  of  the  study,  the  local  experts  were  rated  on  three 
criteria:     (a)  time  spent  helping  others  with  technology,  (b)  number 
of  calls  that  their  clients  placed  to  other  help  sources,  and  (c)  the 
computer  center  rating.     Multiple  regression  analyses  were 
conducted  to  determine  the  relationship  between  the  subjects'  LEP 
ratings  and  their  performance  ratings.    The  LEP  was  found  to  be 
significant  at  the   .01    confidence  level   in  predicting  performance, 
and  the  variable  status  in  the  organization  was  found  to  be 
significant  at  less  than  .01   confidence  level  as  a  negative  predictor 
of  performance. 
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CHAPTER  I 
PURPOSE,  THEORY,  AND  RESEARCH  QUESTIONS 

Introduction 

The  systemic  changes  brought  about  by  the  proliferation  of 
information  technology  in  communications,  the  media,  and  the 
financial   and   business   institutions   have   virtually  transformed   our 
society.     The  change  is  irrevocable  and  irreversible.     A  simple  truth 
has  emerged  from  our  modern  metamorphosis:    Change  is  here  to 
stay.     Further,  the  pace  at  which  change  occurs  is  escalating  at 
prodigious  rates;  each  technological  advance  promises 
exponentially   more  capabilities,   all   at   lower  costs,   placing 
increasing  demands  on  individuals  who  must  then  tend  to  the 
change  diffusion  process.     These  changes  are  by  no  means  seen  by 
all  as  positive.     Fullan  (1982)  believes  that  for  some  change 
involves  loss  and  anxiety.     Rogers  (1962)  quotes  Barnett  on  the 
topic:     "The  disgruntled,  the  maladjusted,  the  frustrated,  or  the 
incompetent  are  pre-eminently  the  acceptors  of  culture 
innovations  and  change"  (p.  10).    For  others,  change  is  viewed  as 
progress  and  technological  change  as  improvement.    As  quoted  by 
Commager  (1950),  Lester  Ward,  one  of  the  first  social  scientists  to 
study  change,  believed  that  the  same  planning  approach  used  to 
bring  about  change  in  science  should  be  applied  to  the  management 
of  human  change. 
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Human   institutions  are  not  exempt  from  this  all- 
pervading  spirit  of  improvement.     They,  too,  are 
artificial,  conceived  in  the  ingenious  brain,   and  wrought 
with  mental  skill  born  of  inventive  genius.     The  passion 
for  their  improvement  is  of  a  piece  with  the  impulse  to 
improve  the  plow  or  the  steam  engine.  .  .  .  The 
origination  and  distribution  of  knowledge  can  no  longer 
be  left  to  change  or  to  nature.      They  are  to  be 
systematized  and  erected  into  true  arts.        (pp.  213- 
214) 

Whether  change  brought  about  by  new  technologies  is  seen  as 
benevolent  or  malevolent,   understanding,  facilitating,   and   managing 
the  adoption  of  these  innovations  is  becoming  a  necessary 
component  in  the  support  systems  of  our  modern  institutions.     If 
computerization  can  be  seen  as  an  instance  of  technological 
innovation  in  organizations,  then  the  problem  must  be  defined 
within   the   context  of  innovation   diffusion   and   organizational 
change  processes. 

Statement  of  the  Problem 
Problem 

The  local  expert  intervention  model  (described  in  detail  in 
Chapter  III)  has  been  proposed  by  this  study  for  the  planned 
diffusion  of  complex  technology  clusters,  which   Rogers  (1983) 
defines  as  those  technologies  that  require   multiple,   successive 
adoptions.    The  basis  for  the  model  is  simple:     People  tend  to  call 
on  local  experts  first.     If  employees  in  an  organization  that  has 
committed  to  the  adoption  of  computer  technology  can  get  more  and 
better  help  from  those  people  they  tend  to  call  on  most  often  for 
assistance,  the  local  experts,  then  the  diffusion  will  be  more 
efficient,  and  users  will  be  more  satisfied.     The  unique  components 
of  this  model  are  the  selection  and  formalization  of  the  use  of 
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local  experts  as  advocates  for  and  helpers  with  the  dissemination 
of  technology.    The  success  of  this  intervention  model  depends  upon 
the  accurate  identification  and  enlistment  of  these  local  experts. 
Organizational  support,  training,  and  evaluation  are  components  of 
the  model  implementation  but  are  not  the  foci  of  this  study. 
Background 

In  general,  models  for  the  adoption  and  dissemination  of 
innovation  focus  on   either  the  characteristics  of  the  organization, 
the  nature  of  the  impetus  for  change,  the  change  process,  or  the 
individual  adopter.     The  variables  described  in  the  organizational 
models  are  the  characteristics  of  the  organization  which   promote 
innovation,  and  those  studied  in  conflict  models  are  the  forces  for 
and  against  change.    The  planned  change  models  prescribe  a 
relationship  with  a  change  agent,  the  methods  for  diagnosing  the 
problems   of  the   organization,    implementation   intervention 
strategies,   and  the  system  for  maintaining  an  on-going   relationship 
with  the  innovation  (Dill  &  Friedman,  1979).     The  innovation 
diffusion    models   describe   the   individual   adopter   characteristics 
with   respect  to  their  social   status,   personality,   and 
communications  behaviors,  as  well  as  focus  on  adopter  perceptions 
of  the  innovation.     Rather  than  focus  on  the  organization  or  system, 
these   models  deal  with   individuals  and  their  differences  with 
respect  to  adoption  of  innovations. 

Most  of  the  research  using  any  of  these  models  culminates 
with  the   adoption  and   initial   implementation   of  the   innovation; 
sustained  use  of  the  innovation  has  rarely  been  studied. 


Furthermore,  the  bulk  of  the  innovation  diffusion  or  planned  change 
research  is  based  on  simple  process  or  product  innovations  that  are 
used   intact  to  accomplish   known,   specific  results;   few  studies 
have  been  done  on  the  diffusion  of  complex  technology  clusters. 
Those  models  that  do  extend  beyond  implementation  into  the 
institutionalization  of  change  view  the  process  as  linear,   and 
institutionalization   is  defined  simply  as  continued   use  of  the 
innovation. 

In  an  article  on  the  institutionalization  of  change,   Fullan  and 
Miles  (1992)  state  that  "change  is  a  journey-not  a  blueprint"  (p. 
749).      Bennis  (1966)  suggests  that  change  is  a  process,  not  an 
event.     But  none  of  these  models  reflect  the  problems  associated 
with   continuous   learning   and   improvement  or  with   participatory 
adoption  and  implementation  as  is  required  with  the  adoption  of 
complex  technology  cluster  innovations,  and  none  deal  with  use  of 
the  innovation  at  different  levels  of  competency  or  efficiency. 

A  review  of  the   literature  on   intervention   strategies  for  the 
diffusion  of  innovations  reveals  that  there  is  a  profound  connection   *" 
between  the  perceptions  or  concerns  of  the  individual  adopter  and 
the  effectiveness  of  the  intervention  (Hall  &  Loucks,  1978; 
McCarthy,   1982).       Individuals  within  an  organization  committed  to 
adoption  of  technology  often  determine  the  extent  to  which  they 
will  "buy  in"  to  a  complex  technology  cluster.     A  critical  element  in 
this  decision  process,  according  to  McCarthy  (1982),  is  the 
individual  adopter's  knowledge  about  and  recognition  of  the 
personal  need  for  the  technology.     Because  individuals  progress  at 


different  rates  toward  the  acceptance  of  change  (Rogers,  1962)  and 
because  they  pass  through  many  stages  of  concern  as  they  are 
learning  about  the  innovation  (Hall  &  Loucks,  1978),     both  the 
content  and  the  timing  of  interventions  are  critical     for  individuals 
learning  complex  technologies. 

According  to  Rogers  (1983),  opinion  leaders  influence  the 
adoption  decision,  positively  or  negatively,  of  their  peers  through  a 
communications  network.     When  the  organization  favors  the 
adoption,  the  opinion  leaders  will  be  the  early  adopters  of  the 
innovation.     By  communicating  information  about  the  innovation  and 
by  demonstrating  its  use,  these  early  adopters,  or  opinion  leaders, 
influence  the  later  adopters  with  respect  to  the  innovation.     Thus, 
the  key  elements  for  a  positive  decision  on  the  part  of  the  later 
adopters,  knowledge  of  the  innovation  and  perception  of  its  value, 
are  present.     It  is  at  this  point  that  the  early  adopters  are  called 
upon  by  their  colleagues  to  help  them  learn  to  use  the  innovation. 
This  is  especially  true  of  computer  technology  innovations  being 
adopted  by  individuals  within  organizations.       Bannon  (1986) 
identifies  these  people  whom  he  calls  "local  experts"  as  an 
extremely  valuable  resource  within  the  organization.     Bikson  and 
Eveland  (1991)  agree  but  allow  that  there  is  no  easy  way  to 
identify  these  people  and  no  assurance  that  the  ones  who  are 
helping  know  enough  to  really  be  helpful. 

Significance  of  the   Study 

Tight  resources  demand  accountability.     Technology  is  very 
costly,  and,   at  best,   it  is  difficult  to  demonstrate  cost 
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effectiveness   by  way  of  increased   productivity  with  the 
implementation  of  computer  technology.     There  are  really  two 
questions  that  must  be  addressed  when  evaluating  the 
implementation  of  computer  technology.     They  are  as  follows: 

1.  Are  we  doing  the  thing  right? 

2.  Are  we  doing  the  right  thing? 

The  first  question  addresses  using  the  tools  efficiently  and 
competently,  and  the  second  addresses  choosing  the  correct  tools 
for  improving  the  outcome  or  the  effectiveness  of  the  task  being 
performed. 

The   inefficient  or  incorrect  use   of  technology  most  certainly 
causes  many  wasted  hours  and  lost  work.     For  instance,  retyping  a 
document  created  on  another  computer  rather  than  converting  it  to 
a  compatible  text  file  format  is  a  waste  of  time,  yet  it  is  a 
common  occurrence.      Making  changes  to  multiple  spreadsheets  in  a 
business  system  rather  than  linking  them  together  so  that  changes 
to  one  will  be  propagated  to  all  is  inefficient;  it  invites  errors  and 
takes  more  time  to  handle.      Using  tab  stops  rather  than  the  column 
feature  in  a  word  processor  renders  the  document  unchangeable 
without  hours  of  manual  reformatting.     Failure  to  take  advantage  of 
the  print  preview  feature  in  most  modern  applications  encourages 
wasted  time  and  much  wasted  paper.     All  of  these  are  examples  of 
problems  created  by  the  inefficient  use  of  the  applications. 

Selecting  the  correct  tool  or  procedure  for  the  task  will 
greatly  increase  effectiveness.     For  example,  using  a  word 
processor  to  collect  data  makes  it  impossible  to  manipulate  or 


retrieve  the  desired  data  in  different  formats  or  sequences,  forcing 
redundant  work  to  be  performed.    While  the  word  processor  is  an 
effective  tool  for  creating  a   document,   it  is   ineffective   for 
creating  a  data  base.    Failure  to  make  backup  copies  of  work,  a 
relatively  simple  procedure,  is  known  to  have  caused  many  lost 
hours  in  the  workplace. 

Even  more  wasteful  is  the  lack  of  vision  for  using  technology 
for  its  intended  higher  purposes.      For  example,  many  college 
instructors  who  have  access  to  computer  technology  view  it  as  a 
better  typewriter  or  grade  book,  which  it  is,     but  fail  to  see  its 
potential  as  a  portal  to  global  information  or  as  a  medium  for  the 
delivery  of  knowledge  to  students.     Upper  management  is  another 
example  of  those  who  typically  see  the  computer  as  a  clerical 
machine  but  whose  work  would  be  greatly  enhanced  by  the  use  of 
decision  support  software,  spread  sheet  graphs,  communications 
software,  and  database  manipulation.     As  Bikson  and  Eveland  (1991) 
have  stated, 

When  organizations  provide  training,  ...  it  is  typically 
for  beginning-level   use.      Very  little  effort  is  directed 
toward  users'  continued  learning,  or  even  to  providing 
back-up  assistance  while  they  try  to  come  up  to  speed 
on  new  tools.     Consequently,  even  high-level 
professionals  may  remain  amateur  users  of  tools 
closely  implicated  in  the  tasks  for  which  they  are 
responsible,     (pp.   245-246) 

Sophisticated  applications  give  users  a  distinct  edge  in  the 
competitive  marketplace,   regardless  of  the  nature  of  the  business 
being  conducted.     Clearly,  there  is  a  need  for  an  implementation 
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plan  for  more  extensive  training  on  these  increasingly 
sophisticated    applications. 

In  most  organizations,  the  technology  adoption  decision  is 
followed   by   planned   activities   involving   acquisition   and 
installation  of  the   hardware  and  software.      Formal   interventions, 
such  as  seminars  or  workshops,  are  planned  (if  at  all)  to  get 
employees  started.     Then,  from  that  time  forward,  they  are 
expected  to  get  everything  they  need  to  know  from  books  or 
manuals,  even  though  it  is  well  documented  that  most  people  do  not 
read  manuals  to  increase  their  knowledge  of  computer  technology 
(Carroll,  1985;  Duffy,  Curran,  &  Sass,  1983;  Scharer,  1983).     This 
process  is  followed  by  high  expectations  from  the  organization's 
leaders  who  have  risked  considerable  resources  to  gain  cost-saving 
advantages  that  technology  is  believed  to  bring.     Although  it  is  well 
known  that  there  is  a  steep  learning  curve  involved  in  becoming 
proficient   with   computer   applications,    very   little   attention    is   paid 
to  the  on-going  interventions   required  to  assist  individuals  in  this 
endeavor.     Bikson  and  Eveland  (1991)  refer  to  the  knowledge,  skills 
and  technical  resources  necessary  to  take  advantage  of  computer- 
based  tools  as  "humanware"  (p.  245).    They  suggest  that  once  the 
hardware  is  acquired  and  the  software  is  chosen,  the  development 
of  the  humanware  must  be  an  on-going  activity. 

The  pitfalls  are  obvious  to  anyone  who  has  attempted  to 
integrate  computers  into  any  process:     Inadequate  investment  in 
humanware  leads  to  inappropriate  or  inefficient  use  of  computer 
technology.     This  results  in  extra  time  and  work  required  to 
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complete  tasks,  which  adds  rather  than  subtracts  costs  from 
existing  budgets.     Since  computer  technology  requires  multiple 
adoptions  over  time  with  later  adoptions  building  on  the  success  of 
earlier  ones,  any  existing  problems  are  magnified  when  more  tasks 
are   targeted   for  computerization. 

The  magnitude  of  the  anticipated  change,  the  substantial 
resources  needed  to  introduce  and  infuse  technology  into  an 
organization,  and  the  sizable  commitment  required  from 
individuals  within  the  organization  point  to  the  need  for  a  plan  for 
continuous  learning.    The  plan  must  be  a  organizational  change  plan 
which  includes  an  intervention  and  support  system  at  the  individual 
level.     If  employees  are  to  reach  competence  in  the  use  of 
technologies,  then  they  must  be  provided  with  an  environment  that 
encourages  learning  and  nurtures  those  who  are  willing  to  help 
others  in  the  pipeline. 

With  microcomputer  saturation  being  the  eventual  goal  of 
most  organizations,     providing  this  continuous  support  for 
individuals  presents  another  potential  drain  on  resources  for  the 
organization.     Staffing  an  organization  with  enough  technology 
experts  to  provide  continuous  training  and  support  at  the  desk  top 
is  not  an  option  for  most. 

The  local  expert  intervention  model  suggests  a  solution  to 
this  training  dilemma.     The  proposed  model  builds  on  an  existing 
personnel  resource,  the  local  expert.     Since  the  local  expert 
interactions  occur  to  some  degree  whether  or  not  they  are 
supported  by  the  organization,  any  significant  improvement  in  this 
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naturally  occurring  process  will   be  extremely  cost  effective.     By 
enriching  their  technological   expertise,   the   organization   ensures 
that  the  local  experts  will  not  only  be  in  a  better  position  to  help 
their  colleagues,  but  will  also  convey  to  their  peers  a  more 
positive  perception  of  the  innovation.     The  fact  that  the  local 
experts  are  integrated  into  the  working  population  of  the 
organization  means  that  there  is  continuous  desk-top  support 
available  to  those  learning  the  new  technologies. 

The  local  expert  intervention  model  embodies  the  qualities  of 
both  efficiency  and  cost  effectiveness  and  offers  a  solution  to  the 
technology  training  dilemma  that  most  organizations  face.     The 
model  is  an  "in-house"  solution  which  has  potential  for  longevity 
and  stability. 

Purpose  of  Study 

The  purpose  of  this  study  is  to  determine  the  relationship 
between  the  local  expert  selection  process  and,  given  the  local 
expert  treatment,   their  effectiveness   in    helping   their   clients   with 
technology  questions  and  problems. 
Research  Questions 

This  study  is  designed  to  answer  the  following  questions: 

1.  Do  individuals  in  the  local  expert  program  who  score  high 
on  the  Local  Expert  Profile  (LEP)  provide  more  and  better  help  to 
their  clients  than  those  in  the  program  who  score  low  on  the  LEP? 

2.  Do  local  experts  provide  assistance  to  their  clients 
irrespective  of  the   difference   in  their  status   in  the   organization? 
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In  order  to  answer  these  questions,  the  following  research 
questions  have  been  posed: 

1.  What  is  the  relationship  between  the  local  expert  profile 
(LEP)  and  the  performance  rating  (LEPR)  of  the  local  expert? 

2.  What  is  the  relationship  between  the  status  of  the  local 
expert  and  the  LEPR? 

3.  What  is  the  relationship  between  the  status  of  the  work 
group  clients  and  the  LEPR? 

Additionally,  each  of  the  variables  which  comprise  the  LEP 
will  be  analyzed  to  determine  the  relationships  between  them  and 
the   local  experts'  performance: 

4.  What  is  the  relationship  between  prior  experience  with 
the  technology  and  the  LEPR? 

5.  What  is  the  relationship  between  venturesomeness  and  the 
LEPR? 

6.  What  is  the  relationship  between  cosmopoliteness  and  the 
LEPR? 

7.  What  is  the  relationship  between  perception  of  the 
innovation  and  the  LEPR? 

8.  What  is  the  relationship  between  connection  to  the  social 
system  and  the  LEPR? 

Multiple   regression  analysis   is  the  statistical   procedure   used 
to  address  each  of  the  questions  above. 

Instrumentation 

The  Local  Expert  Profile  (LEP)  (see  Appendix  A)  was 
constructed  by  the  investigator  and  is  based  on  similar  surveys 
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from  two  studies  (Hamilton  &  Thompson,  1992;  Sachs,  1976),  both 
of  which  used  the  Rogers  (1962)  adopter  profile  to  identify  the 
characteristics  of  early  adopters  of  technology  and  innovators  in 
an  educational  setting.      The  questions  used  from  these  studies 
were   those   which    identified   the   characteristics   that   correlated 
positively  with  innovativeness  and  opinion  leadership  in  one  or 
both  studies.    The  LEP  was  administered  by  the  computer  center 
training  coordinator  and  scored  by  the  investigator. 

The  25-question   instrument  is   in   multiple-choice  format   in 
three  sections.       The  characteristics  surveyed  by  the  questionnaire 
are     (a)  status  in  the  organization,  (b)  perception  of  the  innovation, 
(c)  venturesomeness,  (d)  connection  to  the  social  system,  (e) 
cosmopoliteness,     and  (f)  experience  or  expertise  with  the 
technology.     Status  of  the  local  expert  is  held  as  a  separate 
variable,  with  the  other  five  comprising  the  profile  (LEP). 

Outline  of  Procedures 
Subjects 

The   subjects   participating   in   this   investigation   were   staff, 
faculty,    professional    specialists,    technicians,    and    administrators 
at  Santa  Fe  Community  College  (SFCC).    Twenty-eight  (28)  work 
groups  of  no  more  than  15  and  no  fewer  than  4  members  each  were 
identified.       A  work  group  consisted  of  individuals  who  worked  in 
proximity  with  each  other,   regardless  of  their  position   in  the 
organization.     A  local  expert  subject  was  selected  from  each  work 
group.     Some  of  the  subjects  were  known  to  be  early  adopters  of 
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computer  technology;  others  were  simply  enlisted  by  their 
supervisors  to  participate  in  the  local  expert  program. 
Treatment 

The  local  expert  intervention  model  was  implemented  by  the 
computer  center  training  coordinator  at  SFCC  where  a  new  local 
area  network  (LAN)  and  a  new  digital  telephone  system  were 
recently  installed.     The  treatment  consisted  of  (a)  biweekly 
meetings,   (b)   visitations  from  computer  center  trainer,   (c) 
computer  center  hot  line  support,  and  (d)  advanced  applications 
workshops.      The  period  of  the  study  was  6  months,  beginning  in 
April  and  ending  in  October,  1993. 
Data  Gathering 

The  LEP  was  administered  to  all  local  experts  at  the  first 
meeting.     It  was  scored  and  recorded  by  the  investigator.     All 
clients'  positions  in  the  organization  were  coded  and  recorded  with 
the   local   expert   identification   number. 

The  local  expert  performance  rating  (LEPR)  was  derived  from 
three  metrics:     a  local  expert  log  of  transactions  recorded  and 
collected  at  2-week  intervals  during  the  study  (see  Appendix  B),  a 
computer  center  log  of  requests  for  help  recorded  during  the  last 
month  of  the  study  using  the  electronic  mail  bulletin  board 
application,   and  a  self-report  of  effectiveness  and  enthusiasm 
recorded  during   individual   interviews  conducted   by  the  training 
coordinator  with  the  local  experts  at  the  conclusion  of  the  study 
(see  Appendix  C). 
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Limitations 

One  limitation  of  this  study  is  that  the  local  expert 
intervention  model  was  implemented  and  studied  in  only  one 
organization.       Although  data  were  gathered  from  subjects  in 
another  organization  to  validate  the  LEP  instrument,  the 
individuals  who  were  tested  and  rated  did  not  get  the  same  local 
expert  treatment  as  the  subjects  in  the  study. 

Another  limitation  of  the  study  is  that  the  members  of  the 
treatment  groups  were  not  selected  randomly.     Work  groups  were 
determined  by  proximity,  and  subjects  who  acted  as  local  experts 
had  to  volunteer  from  those  groups.     Additionally,  the  subjects' 
effectiveness  may  have  been  influenced  by  subtle  differences  in 
the  work  groups  with  respect  to  technology  access  or  preexisting 
expertise. 

A  third  limitation  is  the  overall  duration  of  the  study.     A 
longer  implementation  of  the  model  may  have  yielded  more 
dramatic  or  more  conservative  treatment  effects  and  could  have 
reduced  the  possibility  of  Hawthorne  effects. 
Definition   of   Terms 

The  terms  used  in  this  study  are  adopted  from  the  literature 
and  are  defined  below  for  the  purposes  of  this  study. 

Innovation.     The  most  widely  used  definition  for  innovation  is 
Everett  Rogers'  (1983):     "an  idea,  practice,  or  object  that  is 
perceived  as  new  by  an  individual  or  other  unit  of  adoption"  (p.  11). 
In  this  context,  the  innovation  appears  to  be  a  single  product  or 
process  which  can  be  adopted  intact. 
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Innovation    diffusion.     This  study  uses  this  term  extensively 
in  several  contexts.     Rogers  (1983)  defines  innovation  diffusion  as 
"the  process  by  which  an  innovation  is  communicated  through 
certain  channels  over  time  among  the  members  of  a  social  system" 
(p.  5).    Dill  and  Friedman  (1979)  use  the  term  to  define  the  type  of 
research  that  Rogers  does  and  differentiate  between  innovation 
diffusion  and  other  traditions  in  the  change  and  innovation 
literature.     Both  of  these  definitions  are  consistent  with  the  way 
in  which  the  term  is  used  in  this  study. 

Complex  technology  cluster.    This  phrase  is  used  by  Rogers 
(1983)  as  well  as  herein  to  describe  a  technology  innovation  which 
requires  multiple  adoptions  and   multiple  interventions   in   order  to 
diffuse  it.     The  adoption  of  complex  technology  clusters  requires 
that  each  instance  of  adoption  builds  on  the  previous  adoption.    A 
general  purpose  computer,  such  as  a  personal  computer  on  the  desk 
of  an  employee,  would  qualify  as  a  complex  technology  cluster 
innovation. 

Reinvention    innovation.     Rogers  (1983)  refers  to  an  innovation 
which  is  customized  or  configured  by  the  adopter,  rather  than  used 
intact,  as  a  reinvention  innovation.     Not  only  is  the  general  purpose 
computer  itself  considered  to  be  a  reinvention  innovation,  but  the 
applications  typically  used  on  a  personal  computer  are  also 
reinvention  innovations,  as  they  are  designed  to  be  configured  for 
individual  preferences. 

Early  adopter.    The  early  adopter  shows  a  propensity  to 
embrace  new  ideas  earlier  than  most.     On  a  normal  distribution,  the 
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early  adopter  falls  between  the  first  and  second  standard 
deviations  with  respect  to  how  soon  they  will  adopt  new 
technologies.     According  to  Rogers  (1983),  these  individuals  are 
more  venturesome,  have  more  cosmopolitan  information  sources, 
have  a  more  positive  perception  of  the  innovation,  have  a  higher 
degree  of  connection  to  the  social  system,  and  have  a  higher  status 
in  the  organization  than  later  adopters. 

Opinion   leader.    The  opinion  leader  is  an  individual  within  a 
social  system  or  organization  who  influences  opinion  in  the 
direction  of  the  goals  and  biases  of  the  organization.     The  opinion 
leader  is  looked  to  by  colleagues  as  a  trusted  person  to  emulate. 

Local   expert.      Local  expert  is  a  term  which  defines  a  function 
within  an  organization.     The  person  who  performs  this  function  is 
both  the  early  adopter  of  technology  and  an  opinion  leader  in 
matters  of  technology.     By  definition,  these  local  experts  can  only 
exist  in  systems  that  have  a  protechnology  stance. 

Efficiency.    The  use  of  this  term  relates  to  the  competent  use 
of  technology.     When  a  user  exploits  an  application  or  feature  to  its 
fullest  potential  and  does  so  without  errors  and  false  starts,  then 
the  application   is  being   used  efficiently. 

Extensiveness.    The  use  of  this  term  relates  to  the  extent  of 
the  use  of  technology  by  an  individual.     If  a  client  has  a  personal 
computer  but  uses  it  only  to  retrieve  e-mail,  while  hand  writing  a 
document  or  using  a  calculator  with  notepad  for  figuring  the 
budget,  then  the  technology  is  not  being  used  extensively.    The  term 
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may  also  be  used  to  indicate  the  numbers  of  individuals  using  a 
particular   application   or  technology. 

Effectiveness.  Effectiveness  is  defined  by  the  success  of  the 
outcome  being  pursued.  If  a  technology  application  produces  better 
results  or  produces  them  faster,  then  the  use  of  the  technology  was 
effective  in  achieving  the  goal. 

Connection  to  social  system.     This  variable  label  connotes  the 
extent  to  which  people  know  the  other  members  of  their  social 
systems   (organizations),   and,   therefore,   the   likelihood  that  their 
opinions  will  be  sought  when  questions  of  adoption  of  innovation 
arise. 

Cosmopoliteness.    This  term  is  a  variable  label  which  Rogers 
(1962)  uses  to  describe  the  communications  habits  of  individuals 
who  seek  and  value  information  from  outside  of  their  circle  of 
peers  and  colleagues.     Examples  of  cosmopolite  sources  are  media, 
journals,   conferences,  and  distant  colleagues. 

Experience  with  the   innovation.    This  variable  label  is  used  to 
indicate  the  extent  to  which  individuals  have  used  computer 
technology  and  the  degree  of  expertise  that  they  see  themselves  as 
having. 

Perception  of  the  innovation.  This  term  is  used  to  connote 
the  degree  of  positive  or  negative  expectations  that  individuals 
hold  for  technology. 

Status.    This  term  is  used  in  this  study  to  refer  to  the 
position  that  the  individual  holds  in  the  organization. 
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Venturesomeness.    This  term  is  a  variable  label  which  Rogers 
(1962)  uses  to  describe  the  propensity  of  an  individual  to  embrace 
change,  take  risks,  and,  therefore,  adopt  new  ideas,  products,  and 
procedures. 

Summary 

Chapter  I  provided  a  rationale  for  the  proposal  of  the  local 
expert  intervention   model  for  the  dissemination  of  complex 
technology  cluster  innovations  as  well  as  a  rationale  for  the  study 
of  the  characteristics  of  the  local  experts.     The  rationale  includes 
the  statement  of  the  problem,  the  background,  the  significance  of 
the  study,    a  statement  of  the  purpose  of  the  study,  and  the 
research  questions  to  be  answered.     It  also  presents  an  outline  of 
the  procedures  used  in  the  research,  the  description  of  the 
instrument  developed  for  the  study,  the  limitations  of  the  study, 
and  an  operative  definition  of  key  terms. 

Organization  of  the  Document 

Chapter  II  is  a  review  of  two  traditions  in  the  study  of 
change:   (a)   innovation  diffusion  theory  with   respect  to  individual 
adopter  characteristics  and  (b)  organizational  change  and 
innovation   literature,   including   complex   organizational   change 
theory,  conflict  change  theory,  planned  change  theory,  and 
organizational   innovation  diffusion  theory.       Chapter  III  describes 
the  local  expert  intervention  model   proposed  herein. 

Chapter  IV  describes  the     development  and  validation  of  the 
LEP  and  elaborates  on  the  procedures  used  to  conduct  the  research. 
It  also  provides  a  description  of  the  statistical  analyses  used  to 
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address  the  research  questions.     Chapter  V  presents  an  analysis  of 
the  data,  and  Chapter  VI  summarizes  the  findings,  discusses  the 
implications  of  the  findings,   and  suggests  questions  for  further 
research. 


CHAPTER  II 
REVIEW  OF  RELATED  LITERATURE 

This  chapter  will   present  a  review  of  the   literature  which 
forms  the  theoretical  base  for  the  model  proposed  herein  and  for 
the  study  itself.     The  chapter  is  organized  as  follows: 

1.  innovation    diffusion 

a.  decision   model 

b.  adopter    characteristics 

c.  opinion   leadership 

2.  organizational  innovation  and  change  process 

a.  organization   and  conflict   models 

b.  organizational    innovation    diffusion    models 

c.  planned  change  models 

Any  study  about  innovation  diffusion  must  begin  with  a 
review  of  the  contributions  of  Everett  Rogers.     As  the  dominant 
theorist  for  this  study  and  for  the  proposed  model,  Rogers' 
extensive  work  on  the  characteristics  of  the  adopter  as  well  as  his 
work  in  organizational  innovation  and  change  is  reviewed  in  the 
first  section.     In  the  second  section,  a  chronology  of  organizational 
innovation  and  change  theory  is  presented  using  a  framework  for 
typing  the  theories  according  to   research  traditions. 
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Innovation    Diffusion 

The  most  definitive  research  done  on  the  characteristics  of 
individuals  in  the  innovation  process  was  done  by  Rogers  beginning 
in  the  mid-1950s  and  continuing  through  the  mid-1980s.     The  first 
edition  of  Diffusion   of   Innovations  (1962)  included  a  synthesis  of 
some  400  publications  on  innovation  diffusion  and  presented  a 
theoretical  framework  for  the  study  of  diffusion.     In  the  second 
edition,  which  he  coauthored  with  Shoemaker,  Communications   of 
Innovations:     A  Cross-Cultural  Approach  (1971),  they  analyzed  over 
1,500  studies.     In  his  most  recent  edition  of  Diffusion    of 
Innovations.  Rogers  (1983)  used  meta-research  techniques  to 
synthesize  3,085  empirical   innovation  diffusion  studies.      From 
these  works,  he  derived  generalizations  about  the  diffusion  process 
itself  and  about  individuals  involved  in  that  process. 

In  an  attempt  to  respond  to  criticism  about  his  earlier 
research  which  focused  only  on  the  individual  as  the  adopter  unit, 
Rogers,   in   his   1983  edition,   revised  his  theoretical  framework  to 
include  organizational  innovation  diffusion  theory.     This  model,   like 
those  of  many  others,  does  not  effectively  deal  with  the 
implementation   or   intervention   processes   but,   rather,   focuses 
solely  on  the  decision  to  adopt.     His  organizational  model 
specifies  organizational   units  as  adopters  and  organizational 
characteristics   as  determining  factors   in   the   adoption   decision 
process. 


22 


Decision  Model 

Rogers  (1983)  defines  diffusion  as  "the  process  by  which 
(1)  an  innovation  (2)  is  communicated  through  certain  channels 
(3)  over  time  (4)  among  the  members  of  a  social  system"  (p.  10). 
His  proposed  model  (see  Figure  2-1)  depicts  five  stages  of  the 
adoption-decision   process   which   occur  within   communications 
channels:     knowledge,  persuasion,  decision,  implementation,  and 
confirmation.     The  variables  which  influence  the  decision  are  (a) 
prior  conditions  of  the  system   state,   (b)   adopter  characteristics, 
and  (c)  perceptions  of  the  innovation.     Outcomes  are  specified  as 
adoption  or  rejection  and  allow  for  reversal  of  the  decision  process 
through  the  implementation  and  confirmation  phases. 

The  innovations  in  the  Rogers  (1983)  analysis  are  treated  as 
intact,  simple  innovations-some  process,   most  products.     The 
characteristics  of  the  innovation  are  analyzed  with   respect  to  the 
perception  of  them  by  the  potential  adopter.     The  five 
characteristics   are   (a)   relative   advantage,   (b)   compatibility,    (c) 
complexity,   (d)  trialability,   and  (e)  observability  (pp.   15-16).     As  in 
the  other  early  change  research,  these  studies  do  not  examine  the 
characteristics   of  the   diffusion   of  complex  technology  cluster 
innovations,  and  Rogers  acknowledges  that  as  a  weakness  in  the 
current  body  of  innovation  diffusion  research. 

The  communications  channels  in  Rogers'  (1983)  model  are 
both  interpersonal  networks  among  adopters  and  mass  media,  such 
as  television,  journals,  and  newspapers.       Rogers  looks  at  the 
homophily  and  heterophily  of  participants  in  the  communications 
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network;  homophilous  groups  find  it  easier  to  communicate,  but 
heterophilous  groups  are  more  likely  to  communicate  about  an 
innovation.     For  example,  change  agents  are  usually  heterophilous 
with  the  target  group  but  are  effective  in  communicating  necessary 
information  about  the  innovation.       Additionally,  the  media,  also 
seen  as  heterophilous  with  the  group,  is  accessed  by  individuals  in 
the  system  to  obtain  information  about  the  innovation. 

Rogers'  (1983)  model  has  the  element  of  time,  not  usually 
seen  as  a  variable  in  change  models.     His  thesis  is  that  innovations 
which  are  viewed  as  appropriate  will  be  adopted  by  all  or  most 
individuals  in  the  system,  but  the  rate  of  adoption  will  vary 
according  to  the  characteristics  of  the  adopter  (see  Figure  2-2). 

Finally,   Rogers'  (1983)  social  system  component  is  loosely 
defined  as  "a  set  of  interrelated  units  that  are  engaged  in  joint 
problem  solving  to  accomplish  a  common  goal"  (p.  24).      This  may  be 
an  organization,  a  profession,  a  local  society,  or  a  global  society. 
The  characteristics  of  the  system  are  not  examined  in  the 
innovation   diffusion   research   literature   except  to   acknowledge 
that  diffusion  takes  place  within  its  boundaries.     The  prior 
conditions  specify  the  variables  that  may  be  present. 
Adopter    Characteristics 

Using   innovation   diffusion    research   primarily  from 
agriculture   studies,    Rogers   (1962)   classified   individuals   into   five 
adopter  categories  based  upon  "personal  characteristics,   salient 
values,  communications  behaviors,  and  social  relationships"  (p. 
185).     The  classifications  are  innovators,  early  adopters,   early 
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Figure  2-2.     Distribution  of  adopter  types  over  time  when  adopting 
an  innovation  (Rogers,  1983,  p.  247). 
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majority,   late  majority,  and  laggards.      If  the  innovation  is 
perceived  as  relevant  to  some  task  being  performed  by  the  culture's 
participants,  the  distribution   of  adoption  over  time  will   be  a 
normal  curve,  with  each  adopter  type  representing  one  standard 
deviation.       The  classifications  indicate  the  time,   relative  to  the 
others  in  the  group,  that  it  takes  for  an  individual  to  adopt  an 
innovation.     Rogers  emphasizes  that  adopters  actually  fall  on  a 
continuum   but  that  the  characteristics   which   distinguish   them 
from  each  other  create  five  discrete  categories  which  may  be  used 
in  comparisons. 

In  his  meta-analysis  of  the  research,   Rogers  (1983) 
developed  generalizations  about  characteristics  held  by  the  five 
adopter  categories.     Specifically,   he  defines  31    generalizations 
about  adopter  characteristics  which  form  the  theoretical   base  for 
the  selection  of  the  local  experts  in  this  study.       He  summarized 
the  observations  about  the  variables  under  three  headings:     (a) 
socioeconomic  status,   (b)  personality  variables,  and  (c) 
communication  behaviors. 

The    socioeconomic   characteristics   which    correlate    positively 
with  innovativeness  in  Rogers'  overall  analysis  are  education, 
social   status,   literacy,    upward   social   mobility,   members   of   larger- 
sized    units,    commercial   orientation,   favorable   attitude   toward 
credit,  and  specialized  operations  (1983,  pp.  251-252).     The 
personality    characteristics    which    correlate    positively    with 
innovativeness  in   Rogers'  work  are  venturesomeness,  positive 
attitude  toward  change,   less  fatalism,   greater  achievement, 
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greater  aspirations,   less  dogmatic,   more  able  to  deal  with 
abstractions,    greater   rationality,    and   greater   intelligence    (1983, 
pp.  257-258).     The  communication  behaviors  that  correlate 
positively   to   innovativeness   are   greater  social    participation, 
connection  to  the  social  system,  cosmopoliteness,  change  agent 
contact,  mass  media  exposure,  communications  channel  exposure, 
greater  information  seeking  about  the  innovation,   greater 
knowledge  of  the  innovation,  higher  opinion  leadership,  and  more 
belonging  to   interconnected  systems   (1983,   pp.   258-259). 

Several  researchers  (Hamilton  &  Thompson,  1992;  Sachs, 
1976)   have   used   Rogers'  findings  to  identify  characteristics  of 
innovators  and  early  adopters  among  faculty  at  their  institutions. 
Because  the  research  reported  in  Rogers'  (1983)  book  occurs  in 
different  societies  and   in   many  different  fields,   there  were 
characteristics  which  were  meaningful   in  some  of  those  studies 
that  would  not  be  meaningful  in  the  more  homogenous  populations 
in  Sachs'  and  Hamilton's  institutions. 

Sachs  (1976)  developed  a  questionnaire  based  on  Rogers' 
adopter  profile  to  determine  which  of  18  variables  were  correlated 
with  innovativeness  as  practiced  by  faculty  at  Michigan  State 
University.     He  polled  the  subjects  who  took  part  in  an  innovator 
support  program  called  Educational  Development  Program.     He  also 
polled  a  random  sample  of  other  faculty  who  had  not  taken  part  in 
this  program.     Analyzing  data  from  the  questionnaires,  he  found 
significant  differences  among   innovators,   early  adopters,   and 
noninnovators  with   respect  to   innovativeness,   integration   with   the 
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social  system,  cosmopoliteness,   information  seeking  about  the 
innovation,  and  opinion  leadership  and  was  able  to  differentiate 
further   between   institution-supported   and   unsupported   innovators, 
particularly  with   respect  to  opinion  leadership. 

Other  adopter  characteristics  measured  in  his  study  were 
age,  social  status,  size  of  teaching  load,  specialization  of  teaching 
responsibility,    fatalism,    social    participation    in    the    system, 
knowledge  of  the  innovations,   information  seeking  about 
instruction,  and  membership  in  integrated  system.       None  of  these 
was  found  to  be  significantly  different  between  the  innovator  and 
noninnovator  subjects  of  his  study. 

In  their  study  of  the  characteristics  of  the  early  adopters  of 
a   state-wide   educational   electronic   communications    network, 
Hamilton  and  Thompson  (1992)  developed  a  questionnaire  based  on 
11   characteristics  from   Rogers's  adopter  profile:     (a)  education 
level,   (b)   social  status,   (c)  social   participation,   (d)   cosmopolitan 
outlook,  (e)  mass  media  use,  (f)  personal  communication,  (g)  degree 
of  innovation  information  seeking,   (h)  attitude  toward  change,   (i) 
attitude  toward   risk,   (j)   aspirations,   and   (k)   attitude   toward 
fatalism.     They  administered  the  questionnaire  to  35  subjects,  all 
educators   at  different   levels  and  from   different   locations 
throughout  the  state  of  Iowa.     They  also  asked  their  subjects  to 
rate  their  perception  of  the  innovation  based  on  Rogers'  five 
categories  which  characterize  the  innovation.     Their  results 
verified  Rogers'  claims;  they  showed  that  the  subjects  were 
significantly   similar   in   socioeconomic   status,    personality 
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characteristics,   and  communication  behaviors.     Their  results  also 
showed    a  high  rating  on  the  perception  of  the  innovation  among  the 
early  adopters  both  before  and  after  the  adoption  process  took 
place.     In  conclusion,  they  recommended  that  implementers  of 
electronic  networks  begin  by  seeking  out  the  early  adopters, 
thereby  enhancing  the  diffusion  process. 

Bikson  and  Eveland  (1991),  in  presenting  their  technology 
transfer    framework,    identify    two    adopter    attitudinal 
characteristics  that  have  been  linked  in  recent  studies  to 
implementation  success:     (a)  diffusion  status,  which  is  a  person  or 
group's  conception  of  its  role  in  diffusing  a  technological 
innovation,  and  (b)  change  orientation,  which  is  the  extent  to  which 
participants  view  the  change  as  positive,   problem-solving,  and 
achievable.     The  correlates  in  Rogers'  characteristics  are  opinion 
leadership  and  positive  perception  of  the  innovation,  both  of  which 
Bikson  and  Eveland  find  to  be  high  predictors  of  implementation 
success. 
Opinion  Leadership 

Rogers  (1983)  also  developed  a  composite  profile  of  opinion 
leaders   based   on   their  personality  characteristics,   their   position 
within  the  social  system,  and  their  communications  behaviors. 
According  to  Rogers  and  Shoemaker  (1971)  early  adopters,  more 
than  other  adopter  types,  have  "the  greatest  degree  of  opinion 
leadership  in  most  social  systems"  (p.  184).     Since  later  adopters 
look  to  the  opinion  leaders  for  expert  advice  about  the  innovation, 
the  position  of  the  organization  is  a  key  influence  in  the  rate  of 
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adoption.     When  the  organization  or  system  supports  the  innovation, 
the  opinion  leaders  support  the  adoption.     Likewise,  when  the 
system   is  anti-innovation,  the  opinion   leaders  will   support  the 
system  value  to  reject  the  innovation. 

Sachs'  findings  (1976)  confirmed  the  value  of  social  system 
support  in  the  rate  of  innovation  diffusion.     The  innovative  faculty 
who  were  supported  by  their  departments  did  not  seek  outside 
support  from  the  Education  Development  Program  and  were 
considered  to  be  opinion  leaders  in  their  departments.     The  faculty 
who  sought  support  from  the  Education  Development  Program  did 
not  perceive  their  innovative  work  to  be  valued  by  their 
departments  or  peers;  they  appeared  to  be  working  in  relative 
isolation.     In  a  later  publication,  Sachs  (1993)  stresses  that  the 
research  must  continue  to  focus  on  the  role  of  the  opinion  leader  in 
the  diffusion   of  complex  innovations. 

Both  Hamilton  and  Thompson  (1992)  and  Rogers  (1983)  found 
higher  social   status  to     correlate   positively  with   innovativeness, 
early  adoption,  and  opinion  leadership.     Sachs'  (1976)  subjects 
were  all  of  similar  status,  so  his  results  found  no  significance 
with  respect  to  status.     It  is  not  clear  whether  higher  status,  as 
measured  by  Rogers  (1962),  will  predict  more  effective  help  from 
the  local  experts,  and,  in  fact,  early  observations  of  people  helping 
others  with  technology  suggest  no  such  correlations. 

Bannon  (1986)  makes  a  strong  case  for  the  value  of  the  early 
adopters  of  technology  as  opinion  leaders  and  help  sources  for  their 
peers.     He  points  out  that  these  individuals,  when  supported  rather 
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than  being  penalized,  offer  on-going  help  and  security  for  less- 
skilled  colleagues.     He  suggests  that  the  characteristics  of  these 
local  experts  that  make  them  the  chosen  opinion  leaders  in  their 
peer  groups  are  organizational  rank,  technical  expertise, 
sociability,    reciprocity,    accessibility,    availability,    organization 
role,  and  shared  experiences  (with  peers). 

The  interest  of  this  investigator  in  the  adopter  profile  as  put 
forth  by  Rogers  (1983)  is  to  identify  those  characteristics  that  can 
be  seen  in  the  local  expert.    The  variables  chosen,  perception  of  the 
innovation,  venturesomeness,  connection  to  the  social  system, 
cosmopoliteness,  and  experience  or  expertise  with  the  technology, 
are  based  upon  the  findings  of  Rogers  as  refined  by  Sachs  (1976), 
Hamilton  and  Thompson  (1992),  and  Bikson  and  Eveland  (1991). 
Additionally,  the   relationship  of  the  status  in  the  organization  of 
both  the  local  experts  and  the  clients  is  of  interest  to  the 
investigator.     Of  those  Rogers'  generalizations  (pp.  260-261) 
chosen  for  the  identification  of  the  local  experts,  all  have  been 
supported  by  at  least  73%  of  the  research  studies  that  measured 
those  adopter  variables. 

Organizational  Innovation  and  Change  Process 

In  the  discussion  of  innovation  and  change,  it  is  important  to 
make  a  distinction  between  the  two.     Rogers'  (1983)  definition  of 
innovation  is  the  most  widely  used:  "an  idea,  a  practice  or  object 
that  is  perceived  as  new  by  the  individual  or  other  adopter  unit"  (p. 
10).     Lindquist  (1978)  defines  change  as  "the  modification  of, 
deletion  of,  or  addition  to  attitudes  and  behaviors  existing  in  a 


32 

person,  group,  organization,  or  larger  system"  (p.  1).     Zaltman, 
Duncan,  and  Holbek  (1973)  describe  the  difference  between  the  two 
terms:    "The  innovation,  then,  is  the  change  object.    Change,  on  the 
other  hand,  is  the  alteration  in  the  structure  and  functioning  of  a 
social  system.     All  innovations  imply  change.     Not  all  change 
involves  innovations  since  not  everything  an  organization  adopts  is 
perceived  as  new"  (p.  158). 

Research  in  organizational  change  was  formalized  at  the  turn 
of  the  century  in  the  early  days  of  social  science.     As  reported  in 
"The  Roots  of  Change"  (Bennis,  Benne,  &  Chin,  1961)  there  were  two 
schools  of  thought  that  emerged:     the  "automatic  adjustment" 
school  that  was  based  on  the  law  of  nonintervention  and  the 
"planners"  school  that  was  based  on  the  law  of  radical  intervention 
(P-  7). 

The  noninterventionists,  who  were  an  extension  of  the  "social 
atomism"  philosophy  dating  back  to  1800  (Stanley,   1961), 
relegated  themselves  to  observer  roles.     They  sought  to  understand 
the  system  by  documenting  its  response  or  reaction  to  the  change 
process.     An  early  proponent  of  this  school  of  thought  was  William 
Sumner.    As  quoted  by  Bennis,  Benne,  and  Chin  (1961,  pp.  8-9)  from 
an  earlier  work  by  Henry  Commager  (1950),  Sumner's  advice  to  his 
fellow  sociologists  was  simply  to  live  and  let  live.     The  automatic 
adjustment  school  was  largely  theoretical   rather  than   practical. 

The  planners  believed  that  the  knowledge  gained  from  the 
study  of  change  should  be  used  to  develop  models  for  effecting 
change  in  organizations  and  systems.     An  early  proponent  of  this 
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school  of  thought  was  Lester  Ward,  also  quoted  by  Bennis,  Benne, 
and  Chin  (1961,  p.  8)  from  Commager  (1950).    Ward  believed  that 
social  scientists  should   use  the  scientific  method  to  gain  social 
knowledge  with  which  to  induce  change,  also  viewed  as  progress,  in 
individuals  and  systems. 

The  automatic  adjustment  theory  has  long  since  given  way  to 
planning.     In  his  essay  on  the  mid-twentieth-century  collapse  of 
the  noninterventionist  theory,   Stanley   (1961)   argues  that   if  social 
scientists  do  not  develop  models  for  intervention,  other  forces, 
both  good  and  evil,  will  step  in  to  fill  the  void.     Because  of  the 
profound  effects  of  the  technological   revolution  in  modern 
industry,    the  idea  of  planning  for  growth  and  change  is  no  longer 
seen  as  academic,  rather  it  is  viewed  as  necessary  and  beneficial 
(Counts,  1961). 

The  review  of  organizational  change  and  innovation   literature 
revealed  a  plethora  of  theories  and  models.  It  also  revealed  a  lack 
of  empirical  research  to  test  the  theories  (Dill  &  Friedman,  1979). 
The  interest  of  this  researcher  was  to  trace  the  evolution  of 
planned  change  and  innovation  diffusion  theories  in  order  to 
identify  the  components  of  the  models  that  should  form  the  theory 
base  for  a  new  model  that  can  be  applied  to  the  adoption  of  complex 
technology  cluster  innovations. 

This  review  included  a  search  for  a  typology  for  placing  the 
traditional   models  into  an  historical  and  theoretical  perspective. 
Gamson's  Typology  (see  Figure  2-3)  as  explained  by  Dill  and 
Friedman  (1979),  was  chosen  because  it  allows  the  grouping  of 
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Figure  2-3-    Garrison's  framework  for  typing  innovation  and  change 
research.     The  four  frameworks  represented  are 
defined  by  the  characteristics  noted  in  the  headings  of 
the  framework  table  (Dill  &  Friedman,   1979,  p    423) 
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models  into  frameworks  for  comparing  theory  and  research 
methodologies.     Gamson  uses  four  frameworks  to  categorize  the 
traditional  theories  on  organizational  change.     The  four  frameworks 
are  (a)  complex  organization,   (b)  conflict,   (c)   innovation  diffusion, 
and  (d)  planned  change.    The  frameworks  group  theories  based  on 
the  unit  of  analysis,  the  prescriptive  or  descriptive  nature  of  the 
model,  the  locus  of  impetus  for  change,  the  dependent  variable  to 
be  studied  in  researching  the  model,  and  one  not  shown  in  Figure 
2-3,  the  type  of  research  typically  conducted.     The  typology  was 
constructed  for  Garrison's  classes  so  his  students  could  compare 
strategies  for  conducting  empirical   research  on  the  nature  of  the 
relationships  between  the  variables.       Dill  and  Friedman  (1979) 
point  out  that  Gamson  uses  the  predominant  characteristics  of  the 
change  model  to  type  them,  recognizing  that  none  of  the  models  are 
purely  one  type  or  the  other.     In  fact,  the  more  contemporary  the 
model,  the  more  likely  there  is  overlap  of  characteristics. 

These  four  parallel  traditions  have  persisted  into  modern 
innovation  and  change  literature:     the  prescriptive  models  for 
planned  change  on  the  one  hand,  and  the  descriptive  complex 
organization,   conflict,   and   innovation   diffusion  theories  on  the 
other.     In  developing  an  intervention  model  for  technology 
diffusion,  the  need  for  understanding  the  individual's  role,     the 
role  of  the  organization  in  the  adoption  of  computer  technology, 
and  factors  that  pose  resistance  to  implementation  of  technology 
led  the  researcher  to  review  models  from  each  of  these 
frameworks. 
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Complex  Organization  and  Conflict  Models 

The  complex  organization   model   is  descriptive,   attributing 
innovativeness   in   organizations  to  variables  that  characterize  the 
system.     The  goal  of  the  theorists  who  propose  complex 
organization   models   is  to   identify  those  characteristics   so  that 
organizational  innovativeness  can  be  better  understood.     The  most 
common  variables  analyzed  in  models  of  this  type  are  size, 
complexity,  decision  style,  diversity  of  jobs,  and  age  of  company. 
The  researchers  in  complex  organization  theory  conduct  ex  post 
facto   correlational    studies   to   validate    identified    organizational 
characteristics  that  are  present  in   innovative  organizations.     The 
practitioner,  usually  an  external  change  agent,  uses  the  knowledge 
gained  from  an  analysis  of  the  particular  organization  in  order  to 
initiate  and  manage  the  change  process. 

Typically,  complex  organization  theories  do  not  model  the 
role  of  the  individual  adopter  in  the  change  process  nor  do  they 
consider  the  nature  of  the  change  process  itself.     Also,  neither  the 
characteristics  nor  the  perception  of  the  innovation  are  treated  as 
variables.     Moreover,  the  state  of  change  in  an  organization  is 
considered  to  be  a  variance  from  the  norm,  with  a  return  to 
stability  marking  the  completion  of  the   innovative   period. 

The  conflict  framework  is  similar  to  the  complex 
organization  model  except  that  the  primary  emphasis  is  on  the 
nature  of  conflict  and  change  within  the  organization.       These  are 
also  seen  as  political  or  problem-solving  models  that  view  an 
innovation  as  a  potential  solution  to  conflict.     Typically,  the  change 
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process  itself  and  the  characteristics  of  the  innovation  are   not 
treated  as  variables.     The  research  is  descriptive,  primarily  case 
studies  or  longitudinal  studies.     The  goal  of  the  researcher  is  to 
understand  the  nature  of  resistance  to  change,  and  the  practitioner, 
a  change  agent,  seeks  to  deal  with  these  factors  in  promoting  the 
innovation  process. 

Hage  and  Aiken's  (1970)  proposed  model  is  a  good  example  of 
an  early  complex  organization  model.     They  identify  seven 
organizational    characteristics,    four   structural    and   three 
functional,  that  influence  the  rate  of  adoption  of  innovation.     The 
structural    variables    are    complexity,    centralization,    formalization, 
and   stratification,   and  the  functional   variables  are   production, 
efficiency,   and  job  satisfaction.     Their  research  findings   indicate 
that   complexity   and   job   satisfaction   correlated    positively   with 
innovativeness,  and  the  other  variables  correlated  negatively. 
Although  their  model  includes  an  analysis  of  the  stages  of  the 
innovation  process,  they  do  not  examine  differences  in  the 
correlations  of  these  variables  from  one  stage  to  another. 

Wilson's  (1966)  theory  focuses  on  the  levels  of  complexity 
and  diversity  of  the  organization  as  being  the  chief  factors  in  the 
initiation  and  implementation  success  of  innovation.     He  points  out 
the   dilemma   of   characteristics   which   correlate   positively   for   the 
initiation   stage  and   negatively  for  the   implementation   stage. 
Organizational  complexity,  for  example,   increases  the   likelihood  of 
innovation  proposals,   but  decreases  the  likelihood  of  successful 
implementation.     Wilson  also  introduces  the  idea  of  economy  of 
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incentives  (p.  196).     He  argues  that  the  real  cost  of  innovativeness 
is  in  the  adding  or  redistribution  of  incentives. 

Burns  and  Stalker  (1961,  pp.  119-122)  propose  an 
organizational   conflict   model,   which   includes   the   characterization 
of  the  organization  as  mechanistic  (stable)  or  organic  (unstable). 
The  state  of  the   organization   determines  the   relative   difficulty  or 
ease  in  implementing  an  innovation,  and  it  dictates  the  activities 
that  will  be  necessary  to  implement  the  change.    Their  model  does 
not  deal  with  stages  of  the  innovation  process. 

Harvey  and  Mills  (1970,  p.  182)  propose  a  conflict  model  in 
which   internal   and   contextual   organizational  variables   affect  the 
organization's   ability   to   impose   particular  solutions   on   particular 
problems.     They  suggest  that  organizations  are  political  systems 
and  that  dissatisfaction  with  existing  solutions  causes  a  problem 
which  promotes  a  search  for  new  alternatives.     Innovations  may  be 
the    solutions  to  those  problems.    They  elaborate  on  Burns  and 
Stalker's  idea  of  mechanistic  and  organic  categories  in  typing 
solutions.     Their  model  does  not  examine  the  stages  of  innovation 
nor  does   it  deal   with   structural   characteristics   of  the   organization 
as  they  affect  innovation. 

Zaltman,  Duncan,  and  Holbek  (1973)  expand  on  these  prior 
theories   by   integrating   the   organizational   and   conflict  variables 
into  the  stages  of  innovation  and  by  more  fully  developing  the 
innovation  process  component.     The  stages  of  innovation  are 
categorized  as  initiation  and  implementation   (pp.   58-62).     The 
substages   of   initiation   are   knowledge-awareness,   formation   of 
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attitudes,  and  decision.     The  substages  of  implementation  are 
initial   implementation  and  continued-sustained   implementation.      In 
their  model,  they  examine  the  characteristics  of  the  organization 
and  of  the   mediators  as  those  variables  interact  with  the  initiation 
and   implementation   processes.     The  organizational   characteristics 
that  they   examine   are   complexity,    formalization,    centralization, 
interpersonal   relations,  and  dealing  with  conflict.     They  elaborate 
on  Wilson's  theory  which  states  that  characteristics  which  are 
favorable  for  initiation   may  be   unfavorable  for  successful 
implementation. 

Borrowing  heavily  from  Rogers  and  Shoemaker  (1971), 
Zaltman  et  al.  (1973,  pp.   10-50),  acknowledge  the  importance  of 
the  attributes  of  the  innovation  and  the  perception  of  the 
innovation  itself.     They  listed  a  series  of  attributes,  such  as  cost, 
communicability,  and  so  on,  and  identified  the  substages  at  which 
those  characteristics  are  relevant.       They  also  incorporate  the 
conflict  model  theories  of  Havelock  (1973)     in  their  resistance- 
adoption  model  (Zaltman  et  al.,  1973,  p.  95).     They  identify  the 
source  for  resistance  at  the  various  substages  and  suggest  both 
social  system  and  individual  resistance  processes  at  work  during 
the  phases  of  innovation  adoption. 

In  formulating  their  theory,  Zaltman  et  al.   (1973)  synthesized 
and  extended  the  work  of  many  others  who  came  before  them.    They 
incorporated  aspects  of  complex  organization  and  conflict  models 
and  adopted  ideas  from  innovation  diffusion  theory.     Their  work 
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follows  the  trend  toward  increasing  complexity  and  a  focus  on  the 
internal  aspects  of  the  organization. 

In  a  departure  from  this  trend  to  focus  more  and  more  on  the 
internal  structures  and  on  the  individual,   Rosabeth  Kanter  (1983) 
argues  for  a  complex  macro  organization  model.     She  posits  that 
organizational   design,   goals,   hierarchical   relationships,   and 
interorganizational    relationships   are   the   critical    elements   that 
define  the  context  for  technology  use.     She  pays  considerable 
attention  to  the  innovation  type,  product  or  process,  and 
acknowledges   past   research   in   organizational   characteristics 
which  generally  hold  true  for  innovativeness.     Her  chief 
contribution  to  the   literature   is  that  she   recognizes  that 
technology  innovations  change  the  nature  of  innovation  process. 
The  reasons  she  states  are  that  technology  innovation  is  uncertain, 
is   knowledge-intensive,   may  be  controversial,  crosses   boundaries, 
changes  work  relationships  and  hierarchies,  and  that  conditions  for 
adoption  are  different  from  conditions  for  invention   (1983,   pp.   17- 
19). 

Change  theorists  who   propose  conflict  or  problem-solving 
models  are  Havelock  (1970)  and  Lindquist  (1978).     Havelock  (1973, 
p.  18)  describes  the  relationships  between  the  various  players,  who 
he  calls  resourcers,   linkers,  and  clients,   in  the  organizational 
change  process.    Havelock  (1970)  sees  the  organization  as  a 
complex  system,  with  individuals  and  groups  having  power  to  block 
or  facilitate  the  flow  of  information  about  the  innovation.     In  his 
guide  for  change  agents  (1973,  p.  7),  Havelock  describes  the 
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innovation  process  as  being  initiated  with  a  "disturbance"  or  a 
problem,  followed  by  a  decision  to  do  something  and  a  diagnosis  of 
the  problem,  a  search  for  solutions,  a  selection  of  a  solution,  and 
satisfaction   or   dissatisfaction   with   the   application   of   the   solution. 
He  describes  the  process  as  cyclical,  with  each  iteration 
addressing  a  different  problem  or  the  same  problem  from  a 
differing   perspective. 

Lindquist  (1978)  studied  innovation  and  change  in  seven 
different  colleges  over  a  period  of  4  years  to  gather  data  before 
formulating  his  "adaptive  development"  model  of  innovation.     He 
elaborates  on   Havelock's  model   proposing  five  characteristics 
which  are  key  to  successful  implementation  of  innovation:     linkage, 
openness,  leadership,  ownership,  and  rewards.     His  adaptive 
development  model  is  cyclical,  like  Havelock's,  and  proposes 
research  and  development  and  needs  assessment  components,  each 
connected  to  linkage,  all  of  which  lead  to  open  development  and 
decision  and  then  to  supported  implementation  which  then  cycles 
back  to  research  and  development  and  needs  assessment. 

Both  conflict  models  and  complex  organization  models 
provide   much   needed  insights  into  organizational  conflict, 
resistance  to  change,  interrelationships  among  groups,  and  the 
roles  of  individuals  in  the  change  process.     It  also  provides 
information   about  organizational  characteristics,   such   as  size,   age, 
stability,   and  diversity  which   tend  to  nurture   or  stunt  innovative 
activities. 
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The  weakness  of  these  theories  is  that  they  do  not  fully 
address  the  importance  of  the  attributes  of  the  innovation   itself 
nor  do  they  examine  the  characteristics  of  individual  adopters  or 
their  perceptions  of  the  innovation.     Further,  the  assumption  in  all 
of  these  models  is  that  the  change  process  is  a  disruption  of  the 
norm  and  that  the  driving  objective  is  always  to  return  from  the 
change  state  to  stasis.     Finally,  the  research  is  of  little  use  in 
orchestrating  change;  it  is  either  ex  post  facto  or  case  studies  and 
is   entirely   descriptive.      Organizational   characteristics,    rather  than 
the  change  process  or  the  individual,  are  the  dependent  variables. 

A  notable  exception  to  the  above  criticisms  of  complex 
organization  theory  is  Clark  and  Staunton's  (1989)  theory  of 
innovation  and  organization.     In  discussing  the  differences  between 
traditional  organizational   models  and  the  new  technology  models, 
they  point  out  that  "many  studies  have  imposed  an  objectification 
on  innovations  so  that  an  innovation  is  treated  as  a  'thing'  which  is 
detached  from  its  contexts  and  pathways"  (p.  8).     They  suggest  that 
the  nature  of  the  innovation  is  a  key  factor  in  the  discussion  of 
innovation  diffusion.     They  argue  that  "there  is  a  strong  tendency  to 
equate  innovations  with  equipment  and  to  neglect  the  knowledge 
which  is  embodied  in  other  dimensions"  (p.  8).    They  propose  a 
typology  that  characterizes  the  innovation  event  as  being  on  a 
continuum  from  radical  to  incremental  rather  than  as  being  a 
dichotomous  occurrence. 

They  also   raise  an   objection   with   the  traditional   literature 
as  to  the  characterization  of  the  innovation  being  induced  by 


43 

change  agents.      They  believe  that  additional  attention  should  be 
given  to  the  unintended  or  reinvented  innovations  initiated  entirely 
by  individuals  from  within  the  organization. 

Another  difference   between   the   early  organizational 
innovation  models  and  the  newer  technology  transfer  models  is  the 
view  of  the  organization.     Clark  and  Staunton  (1989)  argue  that  the 
view  of  the  "innovation  as  a  detour  which  will  be  followed  by  a 
return  to  normalcy"  (p.  10)  is  a  viewpoint  that  is  no  longer,  if  ever 
it  was,  operative.     Rather,  they  see  continuous  improvement  as  the 
operative  change  plan.    Bikson  and  Eveland  (1991)  agree  that  the 
view  of  successful   innovation   diffusion   being  followed   by 
organizational  stasis  is  no  longer  a  valid  paradigm.     They  argue 
that  "there  is  no  end  to  implementation  processes  while  the 
technological  state  of  the  art  is  rapidly  advancing"  (p.  231). 
Another  very  important  observation  that  Clark  and  Staunton  (1989) 
made  about  organizations  is  that  the  impetus  for  change  has  been 
seen  in  the  past  as  arising  from  external  or  internal  conflict  or 
need,  whereas  now  the  market  presents  technology  opportunities 
which  establish  need  for  change. 
Innovation    Diffusion 

Innovation  diffusion  theory's  roots  can  be  traced  to  the  turn 
of  the  century  European  father  of  sociology,  Gabriel  Tarde.     In  his 
1903  work,  The  Laws  of  Imitation,  he  explored  the  reasons  why 
some  new  ideas  are  adopted  while  others  are  not.     He  recognized 
that  the  cummulative  rate  of  adoption  for  an  invention  was  an  s- 
shaped  curve  over  time,  and  he  made  some  observations  about  the 


44 

spread  of  innovations  within  a  social  setting  which  have  been  borne 
out  in  later  research  (see  Figure  2-4).     Interest  in  diffusion 
research  was  rekindled  in  the  United  States  in  the  early  1940s 
when  Ryan  and  Gross,  as  reported  by  Everett  Rogers  (1983), 
published  a  model  for  diffusion  research  in  their  study  on  hybrid 
corn.     Most  of  the  research  conducted  between  1943  and  1962  was 
likewise  in  the  field  of  agriculture,  although,  as  Rogers  (1983,  p. 
46)  emphasizes,  diffusion  research  is  by  definition  a  type  of 
communications  research  because  new  ideas  are  adopted  only  after 
those  ideas  have  been  communicated  to  other  individuals. 

The  work  of  Everett  Rogers,  discussed  in  the  first  section  of 
this  chapter,  spans  both  organizational   innovation  diffusion  and 
characteristics  of  the  individual  adopter.     His  work  on  the 
individual  adopter  is  the  seminal   research  which  forms  the  theory 
base  for  the  proposed  model  and  for  this  study.    Many  contemporary 
diffusionists,   whether  in   planned  change,   organizational   or  conflict 
theory,  or  innovation  diffusion,   rely  heavily  on  the  results  of  his 
research. 

One  such  individual  is  Gene  Hall  whose  work  in  the  field  of 
organizational  innovation  and  change  spans  from  1973  to  the 
present.     Hall,  Dossett,  and  Wallace  (1973)  introduced  the  Concerns 
Based  Adoption  Model  (CBAM),  a  three-pronged  model  derived  from 
empirical   research   on   innovation   diffusion   in  educational 
institutions.     The  CBAM  treats  the  concerns  of  the  individual  in 
learning  to  use  the  technological  innovation  as  central  to  the 
adoption  and  implementation  processes. 
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Figure  2-4.    S-shaped  cumulative  curve  and  bell-shaped  frequency 
curve  for  adopter  distribution  (Rogers,  1983,  p.  243). 
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The  CBAM  suggests  that  there  is  a  sequence  of  seven  Stages 
of  Concern  (SoC)  through  which  individuals  move:     awareness, 
informational,   personal,   management,   consequence,   collaboration 
and  refocusing  (Hall  et  al.,  1973).     Hall  depicts  innovation  adoption 
and  implementation  as  a  process  which  is  facilitated  by  trained 
adoption  agents  who  customize  their  interventions  on  the  basis  of 
the  assessed  personal  needs  and  motivations  of  the  individual 
adopters.     By  being  sensitive  to  the  concerns  of  users  and  by  seeing 
the  use  of  an  innovation  as  a  developmental  process,  change  agents 
are  expected  to  be  able  to  reduce  the  threat  which  change  poses  to 
individuals.     Levels  of  intervention  corresponding  to  these  stages 
of  concern,  with  specific  tactics  and  strategies,  are  proposed  in  a 
later  report  (Hall  &  Rutherford,   1983). 

The  other  two  components  of  CBAM  measure  the  Level  of  Use 
(LoU)  of  the  innovation  and  the  Innovation  Configuration  (IC).     The 
level  of  use  instrument  developed  for  CBAM  measures  the  behaviors 
associated  with  the  use  of  the  innovation  (Hall,  Loucks,  Rutherford, 
&  Newlove,  1975).    This  component  is  tied  to  the  Stages  of  Concern 
with  the  assertion  that  since  the  adoption  of  innovation  is  a 
developmental  phenomenon  based  on  the  characteristics  and 
concerns  of  individuals,  there  will   be  different   levels  of 
competence  with  the  innovation.     Furthermore,  they  address  the 
cycles  of  use,  or  repetitions  and  refinements,  that  are  inherent  in 
the  adoption  of  complex  innovation.     In  a  report  (Hall,     Loucks, 
Rutherford,  &  Newlove,  1975)  of  research  conducted  on  the  levels 
of  use  of  innovations,  two  preuse  phases  were  identified,  and 
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effective  change   agent  activities   with   respect  to  client  diagnosis 
were  identified.     In  a  1981   article,  Hall  and  Loucks  discuss  the 
ways  in  which  innovation  use  is  evaluated.    They  presented  the 
third  component  of  CBAM,  the  Innovation  Configuration  (IC),  which 
addresses  the  question,  "What  is  the  innovation?"      Each  of  the 
components  has  a  measurement  instrument  developed  to  allow  the 
change  agent  to  assess  and  evaluate  the  characteristics  and 
qualities  of  the  three  elements  of  the  model.     In  an  attempt  to 
address  the  lack  of  assessment  and  evaluation  of  the  effects  of  the 
innovation  on  student  outcomes,  Hall  and  Hord  (1986)  offer  the 
measurements  of  the  SoC,  LoU,  and  IC  components  of  CBAM  and 
suggest  that  these  can  be  used  to  determine  if  an  innovation  has 
become   institutionalized. 

In  a  recent  paper  summarizing  the  research  of  the  1970s  and 
1980s,  Hall  (1991)  proposes  an  approach  for  the  1990s  which 
includes  creating  conditions  in  the  system  that  support  innovation, 
redefining    the    innovation    itself,    recognizing    participants' 
involvement  in  the  process,     and  allowing  time  for  institutional 
change.    Hall's    concerns  about  the  lack  of  innovation  and  change  in 
education  echo  the  concerns  of  sociologists  for  our  institutions  and 
organizations  in  general.     He  believes  that  educational  innovation 
depends  on  cooperation  and  collaboration  and  the  use  of  a  holistic, 
systemic,  planned  approach. 

In  his  article  on  educational  staff  development,  Marsh  and 
Jordan-Marsh  (1985)  further  categorize  the  types  of  concerns  of 
individuals   in   the   change   process  as   (a)   organizational/political/ 


48 

professional,   (b)   decision   making/commitment,   and   (c)   self-task 
and  says  that  each  of  these  "clusters"  must  be  addressed  in  order 
for  the  change  to  occur.    Both  Hall  and  Rogers  focus  on  the 
decision-making  process  as  key  to  the  adoption,  but  Marsh  and 
Jordan-Marsh  (1985)  look  at  the  process  from  the  perspective  of 
the  change  agent.    They  define  the  task  of  the  change  facilitator  as 
providing  "conditions  necessary  for  the  most  adaptive  coping 
patterns"  (p.  62).     In  an  article  on  institutionalization,   Miles  (1983) 
suggests  that  even  though  individuals  are  mandated  to  adopt  an 
innovation,  their  involvement  in  the  change  decision  will 
determine  the  extent  to  which  the  innovation  is  used  and, 
therefore,    institutionalized. 

In  addressing  the  needs  of  the  individual  faced  with  adoption 
of  innovation,  Bandura  (1982)  argues  that  unless  people  feel  they 
are  capable   of  effectively  performing  their  work  tasks  with  the 
innovation,   their  self-efficacy  expectation,   or  sense   of   mastery  of 
the  task,   will  inhibit  their  successful  adoption  of  the  innovation. 
He  further  states  that  this  takes  place  over  time  and  that  people 
need   multiple   instances  of  activities  directed   at  learning  the 
innovation.     He  suggests  that  traditionally  held  ideas  of  incentives 
to  adopt  are  much  less  effective  than  what  the  individual  believes 
about  future  outcomes  and  consequences  and  that  building  self- 
efficacy  is  even  more  important.     Bandura  (1977)  suggests  that  the 
most  effective   way  to   build   self-efficacy   is  through   mastery 
accomplishments  and  experience;  the  least  effective  way  is 
through  the  verbal  persuasion,  such  as  workshops  and  seminars, 
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which  are  the  predominant  way  that  we  approach  staff 
development. 

The   major  contribution  of  innovation  diffusion   research   is  in 
the  analysis  of  the  characteristics  of  the   individual   adopter  with 
respect  to  the  successful  diffusion  of  innovation.     The  researcher's 
interest  is  in  describing  the  characteristics  of  the  adopter,  the 
interactions  of  the  adopter  with  the  innovation,  and  the 
communications   networks   which   facilitate   the   diffusion   of  the 
innovation.     The  research  is  descriptive,  and  the  practitioner, 
usually  a  change  agent,  uses  the  knowledge  of  the  individual  to 
foster  positive  perception  of  the  innovation  and,  hence,  the 
adoption  of  the  innovation. 

Hall  takes  it  a  step  further  when  he  prescribes  intervention 
strategies  for  aiding  the  change  process.       In  fact,  Bernice 
McCarthy  (1982)  superimposed  Hall's  CBAM  on  her  4MAT  model, 
arguing  that  his  stages  of  concern  should  be  addressed  in  an 
intervention  model  which  allows  the  learner  to  pass  through  the 
information-gathering,    personalization,    skill-building,    and    inquiry 
("what  if")  stages.     She  presents  this  model  as  an  intervention 
spiral   which   fosters   continuous   improvement  while   providing 
activities   that    interact   with   the   different   learning    styles   of 
individuals.     Her  acknowledgment  of  the  need  for  continuous 
learning  and  of  the  differences  in  the  rate  at  which  individuals 
progress  is  mirrored  in  the  work  of  Rogers  (1983)  and  many  others. 
Although  her  4MAT  intervention  model  is  situated  in  the  domain  of 
learning  theory,   it  is  worth   noting  as  a  viable   intervention  strategy 
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for  technology  diffusion  that  is  clearly  based  on  the  theories  of 
Rogers  and  Hall. 
Planned  Change 

The  fact  that  change  is  with  us  constantly,  as  Hereclitus 
said,  is  the  one  thing  that  does  not  change.    Change  process  may  be 
purposive  or  unintentional  or  both.     It  may  be  seen  as  positive  or 
negative  or  some  of  each.    The  introduction  of  technology 
innovations  into  an  organization,  though,  implies  purposive  planned 
change. 

Planned  change  models  have  in  common  five  basic 
components.     They  are  (a)  the  establishment  of  a  relationship  with 
an  external  change  agent,  (b)  diagnosis  of  the  problems  of  the 
organization,    (c)   an   implementation   intervention   strategy  of 
varying  intensity,  (d)  a  system  for  maintaining  an  on-going 
relationship  with  the  innovation,  and  (e)  the  disengagement  of  the 
change  agent  (Dill  &  Friedman,  1979).      They  are,  by  nature, 
prescriptive  and  purposive.     The  research  tradition  is  for  action 
research   with   experimental   manipulation   of  the  variables,   usually 
the  interventions.     This  framework,   and  the  research  tradition 
embodied  by  its  proponents,  is  clearly  central  to  this  study. 

Early  proponents  of  planned  change,  Ronald  Lippitt,  Jeanne 
Watson,  and  Bruce  Westley  (1958),  see  change  as  a  process.    Their 
emphasis  is  on  the  change  agent  who  they  define  as  external  to  the 
organization.    The  change  process  that  they  propose  is  based  on 
Lewin's  phases  of  unfreezing,  moving,  and  freezing,  which  suggest 
that  the  organization  must  be  shaken  from   its  normal  stability, 
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then  moved  through  change  to  a  new  stability.     Lippitt  et  al.  (1958, 
pp.   129-130)  refined  Lewin's  work  to  propose  their  five  phases  of 
change:    (a)  development  of  a  need  for  change,  (b)  establishment 
of  a  change  relationship,  (c)  working  toward  change,  (d) 
generalization  and  stabilization  of  change,  and  (e)  achieving  a 
terminal  relationship.     Their  model  proposes  the  blueprint  for 
introducing,  initiating,  and  implementing  change.     They  also  focus 
on  the  training  of  change  agents. 

Bennis,  Benne,  and  Chin  (1961),  define  planned  change  as  "a 
deliberate  and  collaborative  process  involving  change  agent  and 
client  systems.     These  systems  are  brought  together  to  solve  a 
problem  or,  more  generally,  to  plan  and  attain  an  improved  state  of 
functioning  in  the  client  system  by  utilizing  and  applying  valid 
knowledge"  (p.  11).    Valid  knowledge,  as  the  term  is  used  here, 
refers  to  the  applied  social  science  research  conducted  on  the 
dynamics  of  change  which  identifies  and  studies  the  variables  and 
interrelationships  inherent  in  the  process. 

A  great  deal  of  emphasis  in  this  definition  is  placed  on  the 
nature  of  the  collaboration  of  the  client  system  with  the  change 
agent.     This  collaboration  or  trust,  contends  Benne  (1961),  is 
necessary  to  overcome  the  resistance  to  change  which  exists  in  all 
individuals  and  organizations.     The  change  agent  in  this  definition 
may  be  an  outsider  or  may  come  from  within  the  client  system. 
Chin  (1961)  further  elaborates  on  the  change  agent  as  the 
practitioner  of  change.    He  sees  the  role  of  the  change  agent  as 
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being  dependent  on  the  nature  of  the  change  model  adopted  by  the 
change  agent. 

Bennis  et  al.  (1961)  point  out  that  the  system  model  (complex 
organization   model)  assumes  organizational  stability  as  the   norm 
and  sees  change  occurring  only  as  a  result  of  external  stress 
factors.    The  change  agent  in  this  model  is  separate  from  and 
usually  is  external  to  the  system.     A  developmental  model  (planned 
change),  on  the  other  hand,  assumes  constant  change,  with 
improvement,  development,  growth,  and  then  decay  being  the  stages 
through  which  the  organization  continually  moves.     The  change 
agent  may  be  part  of  the  client  system  or  may  be  brought  in  from 
the  outside  to  assist  the  organization  in  initiating  the  change. 
They  state  that  the  nature  of  the  research  is  empirical  and 
analytical,  recognizing  groups  and  organizations  as  well  as 
individuals  as  subjects  of  study. 

Like  the  two  types  of  models  discussed  in  the  previous 
section,  early  theories  of  planned  change  do  not  treat  the 
innovation  as  a  key  factor  in  the  change  process.     In  fact,  it  is  the 
evolution   of   innovation   itself   into  complex   technology  clusters 
that  has  drawn  attention  to  this  shortcoming  in  the  organization 
innovation  and  change  theory. 

Later  models  for  managing  computer  technology  innovation 
continued  to  expand  the  emphasis  on  the  change  process  and  on  the 
innovation  itself  (Bikson  &  Eveland,   1989,   1990;  Johnson  &  Rice, 
1987;  Tornatsky  &  Fleischer,   1990).     The  later  models  also  focus 
more  on  the  individual's  and  workgroup's  role  in  the  innovation 
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process.     Johnson  and  Rice  (1987)  particularly  note  the  role  of  the 
communications  network  and  the  opinion  leader,  as  defined  by 
Rogers  and  Shoemaker  (1971),  in  the  spread  of  the  use  of  the  word 
processor.     In  fact,  almost  all  models  proposed  from  the  mid-1980s 
and  afterward  benefit  from   Everett  Rogers'  work  in   innovation 
diffusion. 

The  limitations  of  all  of  these  models  persist  to  some  degree. 
The  first  limitation  is  the  view  of  the  innovation.     When  it  is 
considered  at  all,  it  is  almost  always  seen  as  a  constant,  a  thing  to 
be  adopted  intact  and  forever  after  used  in  lieu  of  a  previous  thing. 
None  of  the  models  reviewed  to  this  point  have  considered  the 
characteristics  of  the  complex  technology  cluster.     In  other  words, 
the  nature  of  the  innovation  does  not  change  the  model  for  infusion. 

The  second  limitation  is  the  view  of  the  change  process.     It  is 
seen  as  linear,  beginning  with  awareness,  moving  through  adoption 
and  implementation,  and  then  stopping  with  routinization.     Even 
when  the  model  views  continuous  change  as  the  norm  in  an 
organization,  a  particular  innovation  diffusion  process  is  seen  as 
having  a  beginning,  middle,  and  end. 

The  third  limitation  is  the  lack  of  attention  paid  to  the 
interventions   and  the   interactions   of  the   interventions  with   the 
innovation,  the  individual,  and  the  organization.     Even  when  the 
innovation  is  a  complex  technology,  which  is  known  to  require  an 
extended  learning  period,  types  of  interventions  are  neither 
proposed  nor  studied. 
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Finally,  the  models  that  stress  one  or  another  of  the 
innovation  and  change  components  to  the  exclusion  of  the  others, 
whether  the  organization,  the  individual,  the  change  process,  or 
part  of  the  change  process,  present  an  incomplete  picture  of  the 
organizational  innovation  and  change  process. 

Bikson  and  Eveland  (1991,  p.  232)  propose  a  conceptual  model 
for  technology  transfer  (see  Figure  2-5)  that  addresses  three  of 
the  four  limitations  mentioned  above.     They  have  incorporated  the 
recurring  ideas  seen  in  theories  from  each  of  the  four  traditions 
and  have  constructed  a  view  of  technology  transfer.     Their  model 
shows  the   interactions  of  the  technology  with  the  organizational 
context  and  the  implementation  process  as  they  create 
organizational  consequences.     They  have  suggested  that  technology 
transfer  is  change  of  a  particular  kind,  dictated  by  the  nature  of 
the  innovation  and  that  planned  change  models  may  need  to  be 
developed  that  address  different  types  of  innovations. 

The  properties  of  technology  innovations  in  this  model  are 
(a)  validity  and  efficacy,  (b)  scope,  testing,  and  scale,  (c) 
adaptability,  and  (d)  packaging.     Each  of  these  properties  addresses 
the  level  of  complexity  and  generalizability  of  the  technology.     The 
model  treats  the  technology  not  as  one  innovation  but  as  a  complex 
information  technology  cluster.     There  is  no  expectation  that  the 
technology  will  be  uniformly  adopted  nor  is  there  the  expectation 
that  it  will  be  viewed  as  universally  effective.     Bikson  and  Eveland 
(1991)  argue  that  "this  element  of  variability  has  proved  both  a 
blessing  and  a  curse.     Information  technology  can  be  applied  to  a 
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Figure  2-5-    Technology  Transfer  Model  (Bikson  &  Eveland,  1991    p 
232).  K 
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great  many  parts  of  human  activity,  and  there  is  little  inherent  in 
the  tools  themselves  that  conditions  how  they  are  to  be  used." 
They  continue,  "The  burden  falls  on  the  adopters  to  create  patterns 
of  effective  use"  (p.  233).    Thus,  Bikson  and  Eveland  have  entered 
into  the  realm  of  individual  adopter  differences  with   respect  to 
accepting,  modifying,  or  rejecting  the  innovation. 

The  properties  of  the  involved  organizations  are  divided  into 
two  levels:    the  firm  level  and  the  work  group  level.      While  not 
discounting  the   influence   of  organizational  characteristics,   such   as 
size,  resources  available,  innovativeness,  and  dependence  on 
technology,  they  view  job  design  and  work  group  variables  as  being 
better  predictors  of  successful   innovation   diffusion.      Bikson, 
Gutek,  and  Mankin  (1987)  found  that  when  job  design  creates  the 
need,  information  technology  diffusion  is  more  complete. 

Although  they  acknowledge  the  role  of  the  individual  in  the 
successful  diffusion  of  innovation,   they  fall   short  of  exploring  the 
roles   of   individuals   of   varying   technological   capability   with 
respect  to  the  diffusion  process.     Also,   noticeably  missing  in  their 
model  is  the  change  agent.    The  closest  they  come  to  acknowledging 
the  role  of  the  consultant  is  to  propose  the  technology  vendors  and 
developers  as  interested  parties  and,  therefore,  part  of  the 
organizational  whole  (Bikson  &  Eveland,  1991,  p.  239).    They 
further  elaborate  on  the  boundary  spanners--  those  individuals  who 
span  work  groups  or  even  organizations  in  bringing  technology 
assistance,  training,  and  support  to  the  individuals  adopting  the 
technology.    Their  view  of  the  role  of  the  change  agent  in  the 
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decision  process  at  the  organization  level,  work  group  level,  or 
individual   level,   however,   is  not  clear. 

The  properties  of  the  implementation  process  are  (a)  planning 
change,  (b)  supporting  change,  and  (c)  committing  to  change.    As 
they  point  out  (p.  243)  and  as  the  literature  reveals  (Bannon,  1986; 
Bikson  &  Eveland,  1986;  Bikson,  Gutek,  &  Mankin,  1981,  1987; 
Bikson    &  Eveland,  1990;  Johnson,  1985),  there  is  growing  evidence 
that  the   implementation   process  significantly   influences  the 
outcomes  of  technological  innovation  efforts. 

In  planning  for  change,  there  are  three  variables  found  to  be 
significant.     The  first  is  the  reason  for  change.     Bikson  and  Eveland 
argue  (1991,  p.  243)  that  the  innovation  initiatives  should 
represent  both   need  (established   internally)  and  opportunity 
(established  externally).     This  departs  from  the  traditional   models 
that  argue  that  a  problem  is  the  impetus  for  change.    The  second 
variable  is  the  thoroughness  of  the  effort.     They  argue  for  a 
generalized,   organization-wide   plan   that  also   allows  for  more 
detailed  implementation  plans  later.     The  third  variable  they 
present  is  that  positive  outcomes  have  been  programmed  into  the 
implementation  process. 

In  supporting  change,  Bikson  and  Eveland  call  for  user 
involvement  and  user  training.    They  make  an  excellent  case  for  the 
importance  of  training. 

The  importance  of  good  training  for  effective  computer 
use  is  often  acknowledged  but  seldom  enacted.    The 
discrepancy  between  anticipated  learning  needs  and 
common  organizational  practices  led  us  to  coin  the 
term   "humanware,"  designating  the   knowledge,   skills, 
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and  technical  resources  necessary  to  take  advantage  of 
computer-based  tools.  Underinvestment  in  humanware, 
relative  to  hardware  and  software,  is  often  responsible 
for  the  underuse  of  the  latter,     (p.  245) 

In  their  discussion  of  commitment  to  change,  Bikson  and 
Eveland  talk  about  the  "diffusion  status"  of  the  work  group,  that  is, 
their  view  of  their  role  as  early  or  later  adopters  in  the  diffusion 
process.     They  posit  that  the  later  adopters  have  more  to  gain 
because  the  organizational  structures  are  there  to  support  their 
adoption,  whereas  the  earlier  adopters  may  be  laying  the 
groundwork  for  the  organizational  structure.     They  also  suggest 
that  the  change  orientation  of  the  group  is  key  to  the  successful 
innovation    diffusion. 

Bikson  and  Eveland's  model  is  a  major  contribution  to  the 
field.       It  does  not  follow  a  single  research  tradition  in 
organizational  innovation  and  change,  rather  it  draws  on 
characteristics  from  each  of  the  four  frameworks.       The  elements 
of   organizational   characteristics,    implementation   process,   and 
attributes  of  the  innovation  are  developed  well  beyond  previous 
models  in  complex  organization,  conflict,  and  planned  change 
theory.     Their  model  reflects  the  work  of  the  innovation 
diffusionists  to  some  degree,  but  it  is  the  least  well  developed 
component  of  the  model. 

The  single  biggest  strength  of  the  Bikson  and  Eveland  model 
is  that  it  is  a  comprehensive  model  designed  specifically  for 
complex  technology  cluster  innovation  diffusion.     The  proposition 
that  technology  clusters  are  different  from  single  product  or 
process  innovations  and  that  this  type  of  innovation  requires  a 
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different  type  of  plan  for  change  is  well  supported  in  the  literature 
(Clark  &  Staunton,  1986;  Hall  &  Hord,  1986;  Hall  &  Loucks,  1981; 
Rogers,  1983).    The  nature  and  complexity  of  the  innovation,  as 
well  as  the  magnitude  of  change  which  follows  its  diffusion,  is 
reflected  in  the  complexity  and  specificity  of  the  model. 

The  technology  transfer  model  advances  planned  change 
theory  to  the  threshold  of  the  model  proposed  herein,  the  local 
expert  intervention  model.     Like  Bikson  and  Eveland's  model  (1991), 
it  draws  on  the  elements  of  each  of  the  four  frameworks.       Unlike 
their  model,   it  incorporates  an   intervention  strategy  as  an   integral 
component,  and  it  defines  the  role  of  the  individual  with  respect  to 
the  adoption  and  implementation  of  the  technology  cluster.       Rather 
than  a  conceptual  model,  it  is  a  planned  change  model  whose  core  is 
the   on-going   intervention   strategy. 

Summary 

This  chapter  presents  the   literature  of  organizational 
innovation  and  change  and  of  individual  characteristics  associated 
with  adoption  of  innovations.     The  evolution  of  organizational 
change  models,  as  exhibited  in  the  discussion  of  the  four 
frameworks   of   complex   organizational,    conflict,    innovation 
diffusion,  and  planned  change  models,  is  apparent.    Also  apparent  is 
the  lack  of  research  on  the  diffusion  of  complex  technology 
clusters  within  an  organization. 

The  need  for  a  model  which  addresses  both  the  diffusion  of 
complex  technology  cluster  innovations  and  the  nature  of 
continuous  change  and  improvement  in  organizations  was  the 
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inspiration  for  the   literature   review,   and   it  has   illuminated  the 
path  for  the  development  of  the  local  expert  intervention  model. 
The  proposed  model  contains  elements  of  each  of  the  traditions  in 
organizational  change,  with  a  heavy  reliance  on  the  results  of 
Everett  Rogers'  study  of  the  individual  in  innovation  adoption. 
Chapter  III  discusses  the  proposed  model  in  detail  and  shows  the 
relationships  between  the  components  and  the  reviewed  literature. 


CHAPTER  III 
THE  LOCAL  EXPERT  INTERVENTION  MODEL 

Introduction 

The  proposed  local  expert  intervention  model  for  the  diffusion 
of  complex  technology  cluster  innovations  can  best  be  described  as 
an  adaptive,  cyclical  model  (see  Figure  3-1).     It  supports  the 
continuous  improvement  of  the  use  of  existing  technology  and  the 
continuous  diffusion  of  new  applications  and  new  technologies.     It  is 
based  primarily  on  the  research  of  Everett  Rogers  (1962,   1983; 
Rogers  &  Shoemaker,  1971)  and  those  who  followed  his  traditions  in 
research  and,  secondarily,  on  the  work  of  the  planned  change 
theorists,  particularly  Bikson  and  Eveland  (1991). 

The  model  components  are  the  system  or  organization,  the 
local  expert  program,  the  client  work  group,  and  technology 
transfer.     The  system  provides  the  environment;  the  local  expert 
program  provides  the  intervention  strategies;  the  work  group 
system  fosters  the  interventions;   and  technology  transfer  is  the 
activity  in  which  the  participants  are  engaged.     Continuous 
evaluation  of  each  of  the  components  fosters  continuous 
improvement.     The  cycles  indicate  process,  evaluation,  and 
feedback. 

The  model  capitalizes  on  a  naturally  occurring  phenomenon- 
users  helping  each  other  (Bannon,  1986;  Bikson  &  Eveland,  1991; 
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Figured  3-1.     Local  Expert  Intervention  Model. 
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Hamilton  &  Thompson,  1992).     By  strengthening  this  help  network, 
the   model  provides  opportunities  for  individuals  to  receive 
assistance  from  many  sources  and  provides  for  continuous  personal 
growth  by  the  participants,  whether  local  experts  or  clients.     Once 
implemented,  the  various  components  of  the  model  interact  freely 
with  each  other,  allowing  both  the  local  experts  and  the  clients  to 
give  feedback  which  validates  or  changes  the  interactions,  the 
training,  and/or  the  technology.     It  is  driven  by  continuous 
evaluation  of  the  local  expert  program,  the  client  interactions,  and 
the  technology  itself.     The  model  is  as  variable  as  work  groups 
within  an  organization;  each   instance  of  its  implementation  is 
customized  to  meet  the  specific  requirements  of  the  work  group. 

System 

The  system  describes  the  environment  of  the  organization. 
For  effective  dissemination  of  computer  technology,   the 
organization  must  be  pro-innovation  and  aggressive  in   its  efforts 
to  foster  use  of  the  technology  (Bikson  &  Eveland,  1991;  Lindquist, 
1978;  Zaltman  et  al.,   1973).     Furthermore,  it  is  imperative  that  the 
leadership  of  the  organization  be  committed  to  continuous  change 
and  subscribe  to  Clark  and  Staunton's  (1989)    view  of  change  as 
improvement  rather  than  anomaly.       In  order  for  the  early  adopters 
of  technology,  or  local  experts,  to  function  as  opinion  leaders,  the 
organization  must  support  the  adoption  of  technology  (Rogers, 
1983). 

In  an  introduction  to  a  recent  symposium  on  people  and 
technology  in  the  work  place,  Laumann,  Nadler,  and  O'Farrell  (1991) 
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point  out  that  it  is  the  "leaders  who  make  or  allow  the  organization 
modifications  necessary  to  accommodate  the  change  and  the 
transition  process.     They  create  the  mechanisms  for  employee 
participation,   training,   incentive   schemes,   organization   design,   and 
structure,  as  well  as  technology  choice  and  development"  (p.  6). 
Lindquist's  (1978)  "adaptive  development"  model  makes  a  similar 
argument  for  system  support  through  "linkage,  openness, 
leadership,  ownership,  and  rewards"  (p.  240). 

Practically,   the   organization   must   include  an   internal 
computer  center  training   unit  whose   responsibility   it  is  to 
administer  and  evaluate  the  local  expert  intervention  program.     The 
minimum  support  required  for  the  successful   implementation   of 
the  program  is  as  follows: 

1.  The  selected  local  experts  are  released  to  attend  special 
seminars,  workshops,  and  meetings. 

2.  Their  role  as  local  experts  is  sanctioned  by  their 
supervisors. 

3.  Their  new  task  is  included  in  their  job  descriptions. 
Any  additional  support  in  the  way  of  incentives,  such  as 

conference  attendance,  awards  of  new  technology,  formal 
recognition,   release-time,  and  stipends,  are  extremely  valuable  as 
well.      Ideally,   system  support  activities  will   increase  as  the 
program  is  found  to  be  effective  in  disseminating  technology 
humanware,  and  the  additional  support  will,  in  turn,  promote 
greater  success. 
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Local  Expert  Program 

The   implementation  of  the  local  expert  intervention   model 
consists  of  (a)  selection  of  appropriate  individuals,   (b)   regular 
meetings,   (c)  visitations  from   computer  center  trainers,   (d)   special 
computer  center  hot-line  support,  and  (e)  advanced  applications 
workshops. 

Good  local  experts  in  technology  have  the  characteristics  of 
the  early  adopter  and  opinion  leader  (Hamilton  &  Thompson,  1992; 
Rogers,  1983;  Sachs,  1976).    They  are  generally  eager  to  try  new 
technologies,  are  knowledgeable  about  them,  believe  that 
technology  adoption  will  be  a  positive  experience,  seek  information 
about  technology  from  several  sources,  and  find  themselves  helping 
others  frequently.     These  characteristics  are  measured  by  the  LEP 
which  may  be  used  to  either  confirm  the  choices  already  made  or  to 
screen  possible  candidates  to  find  the  most  suitable  local  experts. 
They  must  serve  voluntarily  and,  hopefully,  with  enthusiasm.     They 
must  also  have  time,  or  perceive  that  they  have  time,  to  perform 
the  tasks. 

The  local  expert  meetings  should  occur  on  a  regular  basis, 
although  regular  meetings  may  be  replaced  with  visits  from  the 
computer  center  trainers.       During  the  meetings  and  the  visitations, 
the  role  of  the  local  expert,  the  problems  of  the  various  work  group 
clients,  and  the  plans  for  the  introduction  of  new  technologies  are 
likely  topics  of  discussion.     The  local  experts  should  be  encouraged 
to  view  each  other  and  the  computer  center  as  resources  to  help 
them  solve  their  clients'  problems.     As  Bikson  and  Eveland  (1991) 
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stated,    the  success  of  the  local  experts  is  due,  in  part,  to  their 
positive  perception  of  their  role  in  the  dissemination  of  knowledge 
and  information  about  the  technology. 

Furthermore,  a  hot-line  (telephone  number)  and/or  an  e-mail 
address  installed  just  for  local  expert  queries  allows  them  to 
command  priority  in  solving  problems.     More  rapid  response  to 
technology  questions  is  the  promise. 

The  workshops  to  be  offered  are  over  and  above  the 
workshops  offered  to  the  general  population.     Generally,  the  local 
experts  are  excellent  candidates  for  advanced  training  on  existing 
applications  and  should  be  the  first  to  be  given  training  when  new 
applications  are  adopted.     With  this  training  as  well  as  an 
awareness  of  their  clients'  concerns  (Hall  &  Loucks,   1978),  they 
will  be  able  to  intervene  more  effectively  when  problems  arise. 

Local  experts  are  given   information  to  distribute  about 
organizational  technology  plans  and  coming  events.    They  are  also 
given   resource   materials,  such  as  manuals  or  self-help  tutorials, 
so  that  they  can  become  a  local  resource  for  their  clients.     By 
nature,  they  are  more  cosmopolite  in  character  than  their  clients 
(Rogers,   1983),  which  means  that  they  prefer  to  get  information 
and  knowledge  from  many  sources.    Having  these  resources 
available  increases  their  ability  to  gain  knowledge  and  pass  it 
along  to  their  clients. 

It  is  important  for  the  computer  center  to  continue  to  have 
regular  dialogue  with  the  local  experts.  It  is  also  important  for 
local  experts  to  be  in  contact  with  each  other.     A  combination  of 
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group  meetings  and  seminars,  directories  of  local  experts  cross- 
indexed  by  areas  of  expertise,  e-mail  and  telephone 
communications,  and  individual  meetings  among  local  experts  and 
between  the  computer  center  and  local  experts  are  all  means  of 
sustaining  this  contact.     This  network  of  expertise  provides  the 
communication  channel,  as  in  Rogers'  (1983)  model,  for  the 
successful   diffusion  of  the  various  instances  of  technology 
innovation. 

Local  experts  are  engaged  in  continuous  evaluation  of  the 
support  that  they  receive  from  the  computer  center  and  from  the 
organization.   They   participate  fully  with   the   computer  center  staff 
in  the  needs  assessments,  planning,  and  evaluation  of  the 
effectiveness  of  the  use  of  technology  and  are  the  intermediaries 
in  the  information  flow  to  and  from  the  clients  and  computer 
center  staff  in  the  execution  of  this  evaluation  process.     It  is 
essential  that  this  be  a  continuous  feedback  loop,  as  the  local 
experts  are  the  liaisons  between  the  end-users  and  the  trainers. 
They  are  aware  of  both  the  technological  goals  of  the  organization 
and  the  individual  needs  and  problems  of  their  client  work  groups. 
Client  Work  Groups 

The  clients  are  chosen  because  of  proximity  with  the  work 
group.    The  work  groups  are  often  engaged  in  similar  or  related 
tasks,  but  not  always.    The  work  groups  may  be  comprised  of  people 
in  similar  positions  and  ranks  or  different  rank  and  position.     In 
taking  advantage  of  the  aspects  of  naturally  occurring  help  in  the 
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work  place  (Bannon,  1986),  the  one  thing  that  does  matter  is  that 
the  people  work  in  proximity  with  the  local  expert. 

The  client  intervention  takes  on  several  characteristics.      It 
is,  at  times,  initiated  by  the  local  experts.     If  a  new  feature  or 
resource  is  introduced  into  the  system,  the  local  experts  may  be 
asked  to  take  the  role  of  instructor  to  help  disseminate 
information  and  training  on  the  new  feature.     The  local  experts  may 
also  be  asked  to  assist  the  trainers  in  general  workshops  which  are 
sometimes  held  for  everyone  to  teach   introductory  skills  and 
concepts  on  new  applications. 

Most  of  the  interventions,  however,  are  initiated  by  the 
clients.     The  local  expert  responds  to  requests  for  help.     These 
interventions  are  similar  to  the  transactions  that  would  be  taking 
place  were  there  no  local  expert  program  in  place  (Bannon, 1986; 
Bikson  &  Eveland,  1991).     The  difference  is  that  the  local  experts  in 
the  program  have  opportunities  to  gain  far  more  expertise  and  more 
information  and,  therefore,  to  be  more  helpful.     Other  requests  for 
help  may  come  from  other  local  experts  not  familiar  with  a 
particular  application  or  from  the  clients  of  other  local  experts. 

Client-initiated   interventions   may   be  seen   as   positive   signs 
that  clients  are  tackling  new  technologies.     Even  though  introducing 
new  applications   or  features   will   temporarily   increase   the 
numbers  of  interventions,  it  should  result  in  more  extensive  and 
efficient  use  of  those  technologies. 

Clients  are  asked,   periodically,  to  evaluate  the  effectiveness 
of  the  technology  transfer.     Additionally,  they  are  asked  to  evaluate 
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the  technology  itself  as  to  the  ease  of  use  and  the  appropriateness 
of  its  employment  to  the  task  at  hand.     All  evaluations  are 
formative  and  are  used  by  the  local  experts  and  the  computer 
center  to  improve  the  program. 

Technology  Transfer 

An  assumption  made  by  this  model  is  that  the  decision  to 
adopt  technology  has  been  made  by  the  organization  because  it 
believes  that  its  use  will  produce  more  effective  outcomes.     The 
effectiveness  of  an  application  of  technology  to  a  task,  however, 
cannot  be  realized  unless  it  is  being  applied  expertly,  or  at  least 
competently. 

The  proof  of  the  value  of  the  model  itself  is  in  how 
efficiently  and  extensively  the  technology  is  being  used. 
Individuals  will  always  differ  in  the  degree  and  ease  with  which 
they  use  technology  (Rogers,  1983),  but  progress  can  be  expected  if 
proper  interventions  occur  at  appropriate  times  (Hall,   Dossett,   & 
Wallace,  1973;  McCarthy,  1982).      The  progress  of  individuals  over 
time  with   respect  to  increasing  their  expertise   in  the  technologies 
which  they  use  is  one  criterion  with  which  to  gauge  its  successful 
transfer.     Another  is  the  increased  number  of  applications  and 
features  that  individuals  adopt  over  time. 

Because  the  use  of  technology  usually  redefines  and  combines 
tasks,  the  change  expected  in  the  end  product  attributable  to  the 
use  of  technology  is  the  outcome  which  must  be  assessed.      If  the 
technology  is  being  used  expertly  and  extensively  and  no 
improvement  is  made  in  either  the  time  required  to  complete  the 
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task  or  in  the  final  outcome  or  product  produced  by  the  task,  then 
effectiveness  through  the  use  of  technology  has  not  been  achieved. 
If,  on  the  other  hand,  the  introduction  of  technology  or  more 
efficient  use  of  the  technology  improves  the  outcome,  then 
effectiveness  has  been  achieved. 

Summary 

The  success  of  the  local  expert  program  depends,  in  part,  on 
the  organization's  overt  support.     Having  made  the  commitment  to 
adopt  technology,  the  system,  through  the  computer  center, 
supports  the  local  experts  with  advanced  training  so  they  can  not 
only  be  efficient  users  of  the  technology,  but  can  also  help  their 
peers  become  efficient  users  of  the  technology.     Through  incentives 
and  recognition,  the  system  is  able  to  influence  the  opinion  of  the 
local  experts,  who,  in  turn,  become  an  adoption  model  for  their 
clients.     The   local  experts  reciprocate  with  information  and 
evaluations  from  their  clients  so  that  the  system  can  monitor  the 
technology  transfer,  the  technology  choices,  and  the  overall 
effectiveness  of  the   innovation   in   improving  the  organization's 
processes. 

The  expressed  interest  of  the  organization's  leadership  in 
humanware  acquisition  provides  both  resources  and  incentives  for 
local  experts  to  help  and  for  clients  to  learn.     The  more  clients 
learn  about  technology,  the  more  they  tend  to  use  it.      The 
efficiency  and  extensiveness  of  technology  use  is  evaluated  so  that 
the  interventions  can  be  modified.     The  effectiveness  of  the 
technology  in  achieving  better  outcomes  is  evaluated  so  that  the 
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technology  selections  can  be  revisited.     Successful  technology  use 
is  likely  to  trigger  more  adoptions,  which  then  calls  tor  more 
interventions  from  local  experts  and  more  local  expert  support 
from  the  computer  center. 

The  interactions  between  the  clients  and  local  experts  are 
particular  to  the  work  group  itself.     Each  work  group,  being  engaged 
in  its  own  processes  and,  perhaps,  having  different  technology 
requirements,  is  able  to  find  help  of  the  right  kind  at  the  right  time 
from  its  own  local  expert.     The  work  group  clients  also  have  a  link 
back  to  the  computer  center  and  are  able  to  communicate  directly 
with  it  when  appropriate.     The  satisfaction  levels  of  the  clients 
with  the  technology,  the  local  expert  program,  and  the  computer 
center  are  used  to  evaluate  and  to  improve  the  program. 

In  addition  to  playing  an  important  role  within  the  work 
group,  the  local  experts  are  key  in  the  successful  diffusion  of 
technology  into  the  organization's  processes.     In  evaluating  its  end 
products  and  services,  an  organization  must  define  the  processes 
as  well  as  the  role  of  technology  in  those  processes.     Because  local 
experts  are  in  a  position  to  understand  the  role  of  technology  in  the 
organization,  when  they  are  supported  by  the  system,  they  will  be 
able  to  lead  their  work  group  clients  through  the  adoptions  of 
applications  of  complex  technologies. 


CHAPTER  IV 
METHODOLOGY 

As  stated  in  Chapter  I,  the  purpose  of  this  study  was  to 
determine  whether  the  variables  measured  by  the  LEP  accurately 
identify  the  individuals  who  can  best  serve  as  local  experts  for  the 
dissemination  of  complex  technology  clusters  within   an 
organization.     Additionally,  the  study  was  designed  to  determine  the 
relationship  of  status  in  the  organization  to  the  performance  of  the 
local   expert. 

The  steps  taken  by  the  investigator  to  answer  the  questions 
were  to  (a)  select  local  expert  subjects  for  the  study,   (b)  implement 
the  local  expert  intervention  model,  (c)  record  LEPs,  (d)  collect 
client  data,  (e)  measure  and  record  the  performance  (LEPR)  of  local 
experts,  and  (f)  perform  statistical  tests  on  those  data. 

The  purpose  of  this  chapter  is  to  describe  the  following:     (a) 
the  procedures  used  to  develop,  score,  and  validate  the  local  expert 
profile  (LEP),     (b)  the  study  procedures,  (c)  the  data-gathering 
techniques,  and  (d)  the  statistical  procedures  used  in  the  study. 
Local    Expert   Profile 

Researchers   indicate   that   certain   personality,   communications 
style,  and  socio-economic  characteristics  are  present  to  a  higher 
degree  in  the  early  adopters  of  innovation  and  are  not  present  in 
later  adopters  (Hamilton  &  Thompson,  1992;  Rogers,  1983;  Sachs, 
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1976).    The  Local  Expert  Profile  (LEP)  was  developed  by  the 
investigator  (see  Appendix  A)  using  questionnaires  from  both  Sachs' 
(1976)  and  Hamilton  and  Thompson's  (1992)  studies  in  order  to 
identify  the  local  experts  in  an  organization.     Both  studies  used  the 
Rogers'   (1962)   adopter  profile  to   identify  the   characteristics  of 
early  adopters  of  technology  and  innovators  in  an  educational 
setting.    The  questions  used  from  these  studies  for  the  LEP  were 
those   which    identified   the   characteristics   that   correlated    positively 
with  innovativeness  and  opinion  leadership  in  one  or  both  studies. 

The  personality  variables  tested  by  the  instrument  are  percep- 
tion of  the  innovation  and  venturesomeness.     The  communications 
variables  are  connection  to  the  social  system,     cosmopoliteness, 
and  experience  or  expertise  with  the  technology.     Each  of  these 
variables  was  found  to  correlate   positively  with  early  adoption   in 
both  the  Sachs  (1976)  and  Hamilton  and  Thompson  (1992)  studies,  as 
well  as  in  the  analyses  of  research  studies  in  Rogers'  (1983)  work. 

Not  included  in  the  LEP  but  included  on  the  LEP  questionnaire 
was  the  socio-economic  variable,  the  status  of  the  local  expert  in 
the  organization.     As  stated  in  Chapter  II,  the  status  of  the 
individual,  one  of  the  positively  correlated  variables  in  both   Rogers' 
(1983)  and  Hamilton  and  Thompson's  (1992)  research,  was  left  out 
of  the  profile.     In  the  investigation  that  preceded  the  development  of 
the  proposed  model,  it  was  observed  that  people  prefer  to  seek  help 
from  those  who  know  more  about  computers  than  they  but  who  are  in 
nonthreatening  positions  in  the  organization.     It  was  also  observed 
that  the  vast  majority  of  the  most  enthusiastic  users  of  computers 
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are   in  clerical   or  technical   positions   rather  than   in   administrative 
or  faculty  positions.     This  observation   refutes  Rogers'  findings  that 
the  higher  the  position  an  individual  holds  in  the  system,  the  more 
likely  the  individual  is  to  be  an  early  adopter  and  an  opinion  leader. 
Since  the  local  expert  is  defined  as  both  an  early  adopter  and  opinion 
leader,  the  observations  with   respect  to  status  present  a  conflict 
with  the  literature  which  this  study  intends  to  resolve. 

The  25-question   LEP   instrument  is  in   multiple-choice  format 
in  three  sections.     In  the  first  set  of  questions,  there  are  four 
categorical  answers;  in  the  second  set,  a  Likert  scale  ranges  from 
strongly  agree  to  strongly  disagree;  and  in  the  third  set,  there  are 
three  possible  responses:    frequently,  seldom,  and  never. 

The  responses  for  questions  were  assigned  a  value  based  upon 
the   hypothesized  characteristics  of  the   local  expert,   with  the 
highest  value  being  given  to  the  most  favorable  characteristics. 
Each  of  the  five  characteristics  being  measured  was  scored  by 
computing  the  sum  of  the  squares  of  the  response  values  of  the 
questions  relating  to  the  variable.     The  five  variables  were  then 
adjusted  so  that  they  were  equally  weighted  in  the  overall  profile. 
The  LEP  is  computed  as  the  sum  of  the  five  subscores.    The  highest 
possible  score  on  the  LEP  is  750;  the  lowest  is  23.     It  is 
hypothesized  that  the  higher  the  score,  the  higher  the  probability 
that  the  individual  will  perform  well  as  a  local  expert. 
Development  of  the  LEP  Instrument 

The  first  version  of  the  LEP  questionnaire  was  given  to  8 
randomly  selected  faculty  at  Santa  Fe  Community  College  and  a 
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group  of  12  music  teachers  and  music  students  from  throughout  the 
state  of  Florida  who  attended  a  multimedia  summer  workshop.     Some 
of  the  subjects  from  both  groups  were  known  to  be  knowledgeable 
and  enthusiastic  about  computer  technology,  and  some  were  known 
to  be  less  enthusiastic  and/or  less  knowledgeable. 

The  questionnaire  was  given  to  both  groups  in  order  to  refine 
the  questions  and  to  analyze  the  distribution  of  adopter  types  as 
differentiated  by  the  LEP.     The  results  showed  a  normal  distribution 
(see  Figure  4-1).    The  high  score  was  415  and  the  low  score  was 
187;  the  mean  was  284.8  and  the  standard  deviation  was  59.7. 
Comments  from  the  subjects  led  to  revision  of  questions  in  order  to 
make  them  clear  and  easy  to  answer. 

The  LEP  was  revised  and  the  current  version  was  then 
administered  to  a  group  of  24  faculty  at  Gulf  Coast  Community 
College.     The  group  consisted  of  participants  in  a  multimedia 
mentors  program  as  well  as  an  equal  number  of  randomly  selected 
individuals  from  the   remaining  faculty  population.     The   multimedia 
mentors  program  participants  were  selected  because  of  their 
willingness  to  learn  the  technology  tools  and  to  help  their  fellow 
faculty  learn  the  tools.     The  program  consists  of  workshops  in  using 
multimedia  authoring  systems  and   release-time  for  the  development 
of  multimedia  projects  to  be  used  in  a  learning  environment. 
Ultimately,  the  mentors  are  assigned  to  new  teams  to  act  as  the 
multimedia  resource  person. 

The  LEP  questionnaires  were  administered  by  the  coordinator 
of  the  multimedia  mentors  program  and  were  scored  and  recorded  by 
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Figure 


4J..  Histogram  of  the  distribution  of  the  LEP  scores  for  the 
group  of  randomly  selected  faculty  and  music  workshop 
attendees. 
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the  investigator.     In  a  separate  activity,  the  coordinator  of  the 
multimedia  mentoring  program  rated  each  of  the  24  faculty  with 
respect  to  their  potential   (or  lack  of  potential)   as   multimedia 
mentors. 

The  range  of  LEP  scores  was  624  (high)  to  363.5  (low),  and  the 
mean  score  was  479.3.    The  rating  scores  ranged  from  200  (high)  to 
10  (low)  with  a  mean  rating  score  of  74.7  (see  Appendix  D  for 
scores). 

A  regression  analysis  was  conducted  to  test  the  null 
hypothesis   that  the   predictability   of   multimedia   mentor 
performance  ratings  (MMPR)  from  LEP  scores  is  zero.    The  decision 
rule  was  set  at  .01   for  rejecting  the  null  hypothesis. 

The  regression  analysis  results  are  reported  in  analysis  of 
variance  and  summary  of  fit  tables  and  in  leverage  plots.      Leverage 
plots  show  data  points,  the  response  mean  line,  the  regression  line, 
and  confidence  curves  drawn  at  the  .05  level  of  confidence.     If  the 
slope   parameter  of  the   regression   line   is  significantly  different 
from  zero,  the  confidence  curves  will  cross  the  mean  line,  showing 
significance. 

Figure  4-2  gives  three  examples  of  leverage  plots.     The  first 
plot  depicts  a  significant  positive  relationship.     The  slope  of  the 
regression   line  shows  a  positive   relationship  between  the  predictor 
(X)  and  response  (Y)  variables,  and  the  confidence  curves  clearly 
cross  the  mean  response  line,  indicating  significance. 

The  second  plot  in  Figure  4-2  shows  a  lack  of  significance 
between  the  predictor  (XX)  and  response  (Y)  variables.    The 
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Figure  4-2.   Comparison  of  three  leverage  plots:    One  indicates  a  positive 
significant  relationship;  the  second  shows  no  significance  in 
the  relationship;  and  the  third  shows  a  negative  significant 
relationship. 


79 


confidence  curves  do  not  cross  the  mean  response  line  and  the  slope 
of  the  regression  line  is  nearly  nonexistent. 

In  the  third  example,  significance  is  shown,  but  the  direction 
of  the  relationship  is  negative  rather  than  positive.     In  this  example, 
as  the  predictor  variable  (XXX)  increases,  the  response  variable  (Y) 
decreases.    Again,  the  confidence  curves  cross  the  mean  response 
line,   so  the   relationship   is   significant. 

The  analysis  of  variance  results,  reported  in  Table  4-1, 
indicate   that  the   predictability   of  the   multimedia   mentor   ratings 
from  the  LEP  is  significant  at  the  .01  level  (p_<.0001).    The  R  square 
value  (see  Table  4-2)  of  .889  indicates  that  almost  89%  of  the 
increase  in  MMPR  is  attributable  to  the  LEP  score,  and  only  11%  is 
independent  variance.      The  leverage  plot  (see  Figure  4-3)  is  a 
pictorial  display  of  the   regression  analysis  which   describes  the 
relationship  between  the  two  variables.       The  steep  slope  of  the 
regression  line  and  the  confidence  curves'  dissection  of  the  response 
mean  line  indicate  high  significance. 

Table  4-1 

Analysis  of  Variance  for  LEP  as  Predictor  for  MMPR 

Source  DF       Sum  of  Squares      Mean  Square      F  Ratio      Prob>F 

28.5380       0.0000 


Model 

5 

70313.460 

14062.7 

Error 

18 

8869.874 

492.8 

C  Total 

23 

79183.333 

80 


Table  4-2 

Summary  of  Fit  for  Regression  Analysis  of  MMPR/LEP 

Rsquare  0.887983 

Root  Mean  Square  Error  22.19844 

Mean  of  Response  74.16667 
Observations  (or  Sum  Wgts)  2  4 


The   high  significance   in  the  findings  indicates  that  similar 
populations  who  score  high  on  the  LEP  and  are  given  the  same 
treatment  and  incentives  could  be  expected  to  perform  well  as 
multimedia  mentors.     While  this  particular  program  is  unique  to  Gulf 
Coast  Community  College,  it  is  very  similar  to  the  local  expert 
intervention  program  being  implemented  in  this  study.     Even  more 
important,   the   characteristics   that   determine   an   individual's 
suitability  for  both  programs  is  believed  by  the  investigator  to  be 
very  similar,  if  not  the  same. 

To  examine  further  the  relationship  of  the  variables, 
experience,  venturesomeness,  cosmopoliteness,  connection  to  the 
social  system,  and  perception  of  the  innovation  to  the  performance 
rating,  a  multiple  regression  analysis  was  conducted.     This 
statistical   technique   reveals  which   of  the  composite   subscores, 
when  analyzed  with  respect  to  the  correlations  of  all  of  the  other 
variables,  are  significant  in  predicting  the  MMPR. 

The  leverage  plots  in  Figure  4-4  show  the  relationships 
between  the  individual  regressor  variables  and  the  MMPR,  while 
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Figure  4-3.    Leverage  plot  of  the  results  from  a  multiple  regression 
analysis  of  LEP  as  a  predictor  of  MMPR. 
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Figure  4-4.    Leverage  plots  of  the  results  from  a  multiple  regression 
analysis  of  LEP  subscores,  each  as  a  predictor  of  MMPR. 
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holding  constant  the  contributions  of  the  other  variables.     The  closer 
the  slope  of  the  regression  line  is  to  zero,  the  lower  the 
significance  of  the  relationship.     Also,  the  confidence  curves  that  do 
not  cross  the  response  mean  line  indicate  the  degree  of  significance 
(or  lack  thereof).     Table  4-3,  the  effect  test  results,  shows  for  each 
variable  the  probability  that  it,   independent  of  the  other  variables, 
added  predictability  to  the  MMPR. 

Table   4-3 

Effect  Test  of  Subscores  as  Predictors  of  MMPR 


Source       Nparm       DF     Sum  of  Squares      F  Ratio 


Prob>F 


Exp 

1 

1 

2034.6164 

4.1289 

0.0572 

Ven 

1 

1 

3926.5968 

7.9684 

0.0113 

Perc 

1 

1 

5495.3718 

11.1520 

0.0036 

Cos 

1 

1 

352.3426 

0.7150 

0.4089 

SS 

1 

1 

6904.2396 

14.0111 

0.0015 

Not  all  of  the  variables,  when  partialed  out  or  taken  into  account 
with  all  of  the  others,  showed  significance.     As  can  be  seen  in  the 
leverage  plots  in  Figure  4-4,  both  perception  of  the  innovation  and 
connection  to  the  social  system  were  significant.     But  the  other 
variables,  experience,  venturesomeness,  and  cosmopoliteness,  did 
not  add  significance  of  their  own. 
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The  whole  model  analysis  is  significant  at  the  .01   level,  so  the 
lack   of  significance   in   the   partial   regression   coefficients   indicates 
multiple  collinearity.     This  means  that  not  all  of  the  variables  add 
independent  predictability  for  MMPR.     Rather,  some  of  the  variables 
are  redundant  in  their  prediction  of  the  MMPR.     Preliminary 
indications  are  that  several  variables,   perception  of  the   innovation 
and  connection  to  the  social  system,  could  give  us  almost  as  reliable 
information  about  the  propensity  of  the  adopter  to  be  successful  as 
a  multimedia  mentor  as  the  overall  profile  gives  us. 

The  question  that  could  not  be  addressed  by  these  data  was  the 
status  question.     The  subjects  from  Gulf  Coast  Community  College 
are  largely  faculty,  and  their  clients  are  faculty.     Since  there  is  no 
difference  in  status  among  either  subjects  or  clients,  the 
relationship  of  status  to  performance  could  not  be  explored. 

It  was  concluded  from  this  pilot  investigation  that  the  LEP 
should  be  used  as  the  selection  instrument  for  the  population  of 
local  experts  in  the  main  study  and  that  it  should  be  the  focus  for 
the  investigation  into  the  selection  process. 
Study  Procedures 

This  study  was  conducted  to  determine  the  effectiveness  of 
the  selection  instrument,  the  Local  Expert  Profile  (LEP),  in 
identifying  local  experts  and  to  determine  the  role  of  local  expert 
and  client  status  in  the  successful  execution  of  local  expert 
interventions.  In  order  to  determine  the  effectiveness  of  the  LEP, 
the  relationships  between  the  variables  which  comprise  it  and  the 
performance  of  the  local  experts  are  also  being  studied. 
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Population 

The   subjects   participating   in   this   investigation   were   staff, 
faculty,    professional    specialists,    technicians,    and    administrators    at 
Santa  Fe  Community  College.     Twenty-eight  (28)  work  groups  of 
between  5  and  15  members  each  were  identified.      A  work  group 
consisted  of  individuals  who  worked  in  proximity  with  each  other, 
regardless  of  their  position  in  the  organization.     Most  work  groups 
were   intradepartmental,   but  a  few  were  interdepartmental.  A 

local  expert  subject  was  chosen  from  each  work  group.     Local  expert 
subjects  were  selected  from   all   levels  and  positions  from  within 
the  organization.      The  subjects  chosen  to  perform  as  local  experts 
were  either  those  known  to  be  early  adopters  of  computer 
technology,  those  who  were  pinpointed  by  their  supervisors,  or  those 
who  simply  volunteered.     All  subjects  agreed  to  perform  the  role  of 
local  expert  and  to  participate  in  the  study. 

The  local  experts  were  given  an  identification  number  to  be 
used  in  the  study.     Their  clients  were  identified  and  given  the  same 
number  as  a  client  group  number  in  order  to  match  data  gathered 
from  the  clients  with  the  local  experts. 
Local   Expert  Intervention   Program 

The  local  expert  program  was  implemented  by  the  training 
coordinator  in  the  Technology  Resource  Center  (TReC)  at  SFCC  where 
a  new  local  area  network  (LAN)  and  a  new  digital  telephone  system 
were  recently  installed.     The  applications  being  implemented  with 
these   new  technologies  were  telephone  voice-mail,   electronic   mail, 
electronic  fax  mail,  mainframe  access  through  the  LAN,  shared 
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printing,  and  other  related  technologies.       The  treatment  was  carried 
out  for  6  months. 

The  treatment  consisted  of  (a)   introduction  to  local  expert 
program,  (b)  advanced  features  training,  (c)  computer  center  hot  line 
support,   (d)   information  clearinghouse  activities,   and   (e)   networking 
with   other   local   experts. 

The  local  experts  were  introduced  to  the  program  by  the 
investigator  during  their  first  meeting.     A  computerized 
presentation  was  used  for  the  introduction.     It  stressed  the  role  of 
the  local  expert  as  well  as  the  positive  outcomes  expected  by  the 
college  from  the  program.     Other  higher-level  administrators  were 
involved  two  times  during  the  treatment  period  in  the  process.     They 
reiterated  the   expectations   of  the   administration   and   congratulated 
the  local  experts  for  taking  part  in  the  program. 

The  advanced  training  consisted  of  six  seminars  held  over  the 
course  of  the  6-month  study  period,  one  per  month.     Sessions  were 
conducted  to  teach  more  esoteric  features  of  Windows,  cc:Mail, 
Macintosh-Windows    compatibilities,    network    file-sharing,    network 
printing  and  voice-mail. 

The  Technology  Resource  Center  established  a  special  e-mail 
address  for  local  experts  to  communicate  problems  and  information 
to  the  training  coordinator  and  to  the  support  staff  of  the  Center. 
The  Technology  Support  Help  Desk  personnel  were  given  the  names  of 
the  local  experts  and  instructed  to  give  them  priority  in  helping  to 
solve  any  problems  that  they  may  have.     In  addition,  the  local 


87 

experts  were  invited,   repeatedly,  to  call  or  e-mail  any  of  the  staff 
of  the  Center  anytime  they  had  a  question  or  problem. 

The  local  experts  served  as  an  information  resource  to  both 
their  clients  and  to  the  Technology  Resource  Center.     During  their 
biweekly  meetings  and  by  e-mail,  they  were  given  information  as  to 
the  progress  of  the  implementation  of  the  network  and  telephone 
systems.     They  were  asked  to  pass  this  information  on  to  their 
clients  and  to  be  aware  of  and  respond  to  problems  caused  by 
changes  being  made.     In  addition,  the  local  experts  brought  theirs  and 
their  clients'  questions  to  the  biweekly  meetings.     In  turn, 
information  as  to  the  needs  for  client  training  was  communicated 
from  the  local  experts  to  the  Technology  Resource  Center. 

Local  experts  were  encouraged  to  network  with  the  other  local 
experts  at  the  college.    They  were  each  given  a  list  that  included  the 
names,  locations,  and  phone  numbers,  as  well  as  the  particular 
expertise  and  interest  of  all  local  experts.     The  biweekly  meetings 
also  provided  opportunities  for  communications  among  the  local 
experts.     Although  they  are  referred  to  as  biweekly  meetings,  some 
were  canceled  because  of  conflicting  activities  or  simply  because 
there  was  not  enough  information  on  an  activity  to  warrant  taking 
the  time  of  the  participants.     Communications  to  that  effect,  when 
appropriate,  were  sent  from  the  Technology  Resource  Center. 
Data-Gathering   Procedures 

Data  were  collected  during  the  course  of  the  study  for  three 
purposes:     (a)  to  determine  the  LEP  of  the  local  experts,  (b)  to 
determine  the  client  variables  which  may  help  to  explain  results, 
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and  (c)  to  determine  the  effectiveness  of  the  subjects  in  performing 

their  roles  as  local  experts. 

LEP 

The  LEP,  described  in  detail  in  the  first  section  of  this 
chapter,  was  administered  to  all  subjects  at  the  first  meeting  of 
local  experts.     It  was  scored  and  recorded  by  the  investigator  using 
the  name  and  identification  number  of  the  local  expert.     The  scores 
used  in  the  analysis  of  the  data  were  subscores  for  the  five 
variables  comprising  the  LEP  and  an  overall  LEP  score. 
Client    Status 

After  clients  were  assigned  to  groups,  their  position  code  was 
recorded  with  the  local  expert  identification  number.     The  mean 
scores  for  client  status  were  computed  and  recorded  for  each  client 
group. 
LEPR 

To  determine  the  effectiveness  of  the  local  expert,  three 
measures  were  used.     First,  the  subjects  were  instructed  to  log  the 
name,  date,  time,  and  nature  of  all  transactions  with  their  clients 
(see  Appendix  B).     The  logs  were  collected  at  the  biweekly  meetings. 
The  interaction  frequencies  were  recorded  by  counting  one 
interaction  for  every  15  minutes  of  interaction  time  that  occurred. 
The  average  number  of  hours  per  week  was  computed  and  recorded 
for  each  local  expert. 

Second,  the  computer  center  help  desk  log  provided 
information  as  to  all  requests  for  help  placed  by  the  local  experts 
and  their  clients  during  the  last  month  of  the  study  period.     The  help 
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desk  is  a  service  available  to  all  employees.     The  local  experts  were 
encouraged  to  call  the  help  desk  to  resolve  problems  that  they  or 
their  clients  had.     The  clients  were  encouraged  to  contact  their  local 
experts  first  to  resolve  problems.     The  frequency  of  calls  initiated 
by  local  experts  to  the  computer  center  was  recorded  as  one  point 
per  call.    An  extra  point  was  added  if  the  call  was  made  on  behalf  of 
a  client.     A  point  was  subtracted  if  a  problem  was  reported  to  the 
help  desk  by  a  client  which  could  have  been  resolved  by  the  local 
expert. 

Third,   the   local   expert  training  coordinator   interviewed   the 
local  experts  at  the  end  of  the  study  period  to  assess  their  skill 
levels  in  the  technologies  being   implemented,  their  attitude  toward 
the  local  expert  program,  and  their  feeling  of  effectiveness  in 
performing  their  role  as  local  expert  (see  Appendix  C).     The  scores 
ranged  from  57  at  the  high  end  to  20  at  the  low  end. 

The  hours  per  week  and  the  self-reported  effectiveness  rating 
were  adjusted  to  be  similarly  weighted,  and  the  help  desk  component 
was  increased  by  three  to  add  significant  value  to  the  scores.     This 
third  subscore  was  generally  very  low,  under  five,  and,  without 
adjusting  it  upwards,  it  did  not  impact  the  overall  score.     Although 
tripling  it  gave  it  more  clout,  it  did  not  change  the  results  of  the 
regression  analysis.     In  fact,  when  looking  more  carefully  at  the 
LEPR  subscores,  it  was  seen  that  each  of  the  scores  could  be  used 
singly  as  the  response  variable  with  nearly  the  same  results.  The 
three  sets  of  data  were  then  summed  to  give  the  local  experts  a 
performance  rating  (LEPR). 
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Statistical    Procedures 

There  were  eight  research  questions  posed  in  Chapter  I.     In 
order  to  discuss  those  questions,  a  bivariate  or  linear  regression 
was  used  to  determine  the  relationship  between  the  LEP  or  predictor 
variable  and  the  LEPR  or  criterion  variable.     Multiple  regression 
analyses  were  conducted  to  determine  the  relationships  between 
LEP,  local  expert  and  client  status,  and  LEPR.     Finally,  a  multiple 
regression  analysis  was  used  to  explain  the  relationships  of  the 
subscores  which  comprise  the  LEP  to  each  other  and  to  the  local 
expert  status  and  the  LEPR.      When  multiple  regressors  are  used  in 
the  model,  a  partial  regression  coefficient  is  computed  for  each 
variable  in  order  to  take  into  account  the  correlation  of  multiple 
predictor  variables  with   each   other. 

Regression   analysis  is   useful   where  coefficients  are   interval 
variables,  such  as  the  LEP  and  the  subscores  and  the  LEPR.    In 
regression  analysis,  the  correlations  between  two  or  more  variables 
are  used  to  predict  the  performance  on  one  measure  from  the 
performance  on  another  measure  (Smith  &  Glass,  1987).     The  results 
from  the  regression  analysis  may  be  used  to  determine  if  the 
criterion  or  dependent  variable  can  be  predicted  from  the 
independent  or  predictor  variable. 

The  statistics  were  executed  by  the  SAS  Institute's  JMP® 
statistical    applications   software   package.      Statistics    reported   for 
regression  analyses  are  F  ratio,   p_  value,  and  R  square.    If  the 
reported   F  ratio  is  greater  than  the  E  critical  value  as  computed 
from  the  "Distribution  of  F  Table"  (Kennedy  &  Bush,  1985,  pp.  565- 
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568),     then  the  data  analysis  shows  that  the  independent  variables 
are  predictors  of  the  dependent  variable. 

The  p_  value  confirms  the  finding  and  shows  the  probability 
that  the  variance  is  due  to  chance  rather  than  the  predictor  variable. 
When  significance  is  found,  the  null  hypothesis  is  rejected.     When 
significance  is  not  found,  the  null  hypothesis  is  accepted. 

The  R  square  statistic  reports  the  percentage  of  variance  that 
is  accounted  for  by  the  predictor  variable(s).    The  R  square  helps  to 
quantify  the  magnitude  of  the  relationship  between  the  criterion  and 
predictor    variables. 

Also  reported  are  leverage  plots  which  were  introduced  by  Sail 
(1990).     As  discussed  in  more  detail  earlier  in  this  chapter,  leverage 
plots  are  used  to  view  the  relationship  of  the  predictor  to  the 
response  variables.     Individual  data  points  are  plotted  to  show  the 
relationship  between  the  predictor  and  response  variables,  and  in 
the  whole-model  leverage  plots,  the  data  points  represent  the 
predicted  response.    The  mean  response  line,  regression  line,  and 
confidence  curves  (plotted  at  the  .05  level  of  confidence)  are  also 
shown. 

The  unconstrained  residual  error  can  be  seen  by  plotting  the 
distance  from  the  data  point  to  the  regression  line,  and  the  residual 
error  constrained  by  the  hypothesis  can  be  seen  by  plotting  the 
distance  from  the  data  point  to  the  mean  line.    The  response  mean 
line  represents  the  zero  value  of  the  effect.     The  more  the  two 
residuals  differ,  the  stronger  the  relationship.     Leverage  plots  are 
reported  for  the  whole  model  as  well  as  for  individual  regressors. 


CHAPTER  V 
RESULTS 

In  order  to  answer  the  questions  posed  in  Chapter  I,  eight 
research  hypothesis  have  been  developed.    This  chapter  presents  a 
statistical   analysis  of  the  data  which  was  required  for  testing  the 
research  hypotheses  and  presents  an  interpretation  of  the  results 
of   the   statistical   analyses. 

For  each  subject,  the  LEP  questionnaire  responses  were 
recorded  and  the  subscores  and  overall  LEP  computed  as  described 
in  detail  in  Chapter  IV.    The  resulting  scores,  the  LEP  and  five 
subscores,  were  used  in  the  data  analyses.     Also  collected  for  each 
subject  were  the   self-reported   effectiveness   rating,   the   average 
number  of  hours  per  week  spent  in  performing  local  expert 
activities,  and  the  help  desk  contact  points.    The  LEPR  was 
computed  from  the  three  scores  and  used  with  the  LEP  and 
subscores  in  the  data  analyses.     Finally,  all  clients  in  each  work 
group  were  polled  to  ascertain  their  status  in  the  organization. 
The  mean  status  of  each  work  group  was  used  together  with  the 
other  data  for  the  analyses. 

The  data  (see  Appendix  E)  were  collected  throughout  the 
course  of  the  study  which  was  conducted  for  a  6-month  period 
beginning  in  April,  1993,  and  ending  in  October,  1993.    The  data 


92 


93 

were  analyzed  using  SAS  Institute's  JMP®  which  was  executed  on  a 
Macintosh  computer  by  the  investigator. 

Research  Questions 

Four  statistical  tests  were  conducted  to  address  the  research 
questions.     Results  from  the  tests  showed  that  the  LEP  does  predict 
performance  of  the  local  experts  (LEPR).     In  other  words,  the  early 
adopter/opinion   leader  characteristics  measured   by  the   LEP-- 
perception   of  the   innovation,  venturesomeness,   cosmopoliteness, 
connection  to  the  social  system,  and  experience  with  the 
innovation-are  also  found  to  be  characteristics  of  the   local 
expert. 

Results  also  revealed  significance  in  the  relationship  of  the 
local  expert  status  to  the  LEPR.     Again,  the  test  revealed 
significance  at  the  .01    level  of  confidence,  but  the  direction  of  the 
relationship  was  negative.     In  other  words,  holding  the  LEPs 
constant,  the  higher  the  status  of  the  local  expert,  the  lower  their 
performance  rating.     The  literature  suggests  that  the  higher  the 
status  of  individuals  in  the  organization,  the  more  likely  they  are 
to  be  early  adopters  and  opinion  leaders.     In  fact,  the  correlations 
between  the  status  and  the  LEP  is  not  high  (.24),  but  it  is  positive. 
In  other  words,  based  on  the  LEP  alone,  higher  status  is  either  a 
positive  indicator,  or  does  not  matter.     But  viewed  as  a  predictor  of 
local  expert  performance,  the  finding  is  that  despite  high  LEP 
scores,  high  status  does  not  predict  high  performance. 

The  test  for  the  client  status  effect  showed  no  significance. 
That  is,  it  does  not  seem  to  matter  what  the  position  of  the  client 
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is  when  it  comes  to  predicting  the  performance  of  their  local 
expert. 

The  multiple  regression  analysis  of  the  variables  which 
comprise  the  LEP  show  multiple  collinearity.     That  is,  the  variables 
were  redundant  in  predicting  success  as  a  local  expert.     This  is  a 
similar  finding   to  the   multimedia   mentors   regression   analysis 
results,   although   different  variables  were   higher   in   their 
predictive  capabilities  in  the  two  tests.     Since  the   multimedia 
program  was  different  from  the  local  expert  program  and  the 
performance  rating  was  also  different,   it  is  only  speculation  to  say 
that  for  different  populations,   or  for  different  types   of 
technological   expertise   and    local    expert   activities,    different 
variables  surface  as  higher  predictors.     Certainly,   more  studies 
need  to  be  conducted. 
Question  One 

In  order  to  determine  if  the  individuals  in  the  local  expert 
program  who  score  high  on  the  LEP  provide  more  and  better  help  to 
their  clients  than  those  in  the  program  who  score  low  on  the  LEP, 
the  following  research  question  was  posed: 

1.      What  is  the  relationship  between  the  local  expert  profile 
(LEP)  and  the  performance  rating  (LEPR)  of  the  local 
expert? 
The  null  hypothesis  to  be  tested  was 

Hi :    There  is  no  significant  predictability  of  the  LEPR  from 
the  LEP. 
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A  bivariate  regression  analysis  was  conducted  to  study  the 
question.    The  LEPR  was  used  as  the  criterion  or  dependent 
variable,  and  the  LEP  was  used  as  the  predictor  or  independent 
variable. 

The  results,  reported  in  a  leverage  plot  in  Figure  5-1,  depict 
the  relationship,  both  in  direction  and  in  magnitude  of  the  two 
variables.     The  diagonal  regression  line  describes  the  best  fit  of 
the  regression  of  the  LEP  on  the  LEPR.    The  strong  positive 
correlation  of  LEP  and  LEPR  is  apparent  from  the  steep  slope  of  the 
regression  line.     In  other  words,  the  higher  the  LEP,  the  better  the 
performance  as  a  local  expert  (LEPR).    Also,  when  the  confidence 
curve  on  the  leverage  plot  crosses  the  response  mean  line,  it 
indicates  significance. 

The  regression  analysis  procedure  reported  the  R  square  value 
of  .3478,  which  indicates  that  about  35%  of  the  variance  in  the 
LEPR  is  accounted  for  by  the  LEP.    Also  reported  was  the  F  ratio  of 
13.8663,  higher  than  the  F  critical  value  7.73.     The  results  showed 
that  the  LEP  is  a  significant  predictor  of  LEPR  at  the  .01   confidence 
level  (p_<.001).    Thus,  the  null  hypothesis  was  rejected:    The  LEP  is  a 
significant  predictor  of   LEPR. 
Question  Two 

It  was  not  known  whether  the  position  or  status  of  the 
individuals   in  the  organization   was   a  significant  factor  in  their 
performance  as  local  experts.    The  question  to  be  answered  was 

2.       What  is  the  relationship  between  the  status  of  the  local 
expert  and  the  LEPR? 
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LEP 


F  Ratio  =  13.8663 

Prob  <  .001 
Rsquare  =  .347821 


Figure  5-1.  Leverage  plots  of  the  results  from  a  multiple 

regression  analysis  of  LEP  as  predictor  of  LEPR. 
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The  null  hypothesis  to  be  tested  was 

hfe:    There  is  no  significant  predictability  of  LEPR  from 
status,  over  and  above  the  predictability  already 
established  by  LEP. 

A  multiple  regression  analysis  was  used  to  analyze  the  data, 
LEPR  being  the  criterion  variable  and  LEP  and  status  being  the  two 
predictor  variables.     The  R  square  value  0.579499  indicates  that 
58%  of  the  variance  in  the  LEPR  is  due  to  the  two  variables  used  in 
the  model.     This  is  a  dramatic  increase  from  the  previous  statistic 
of  34%  in  the  first  test  for  the  LEP  alone.    The  F  ratio  17.2264  is 
considerably  higher  than  the  F  critical  value  5.57,  and  the  p_  value 
shows  very  high  significance  (p_<.0001).     The  whole-model  leverage 
plot  (Figure  5-2)   mirrors  the  statistics  reported:     The  confidence 
curves  cross  the  response  mean  line  at  an  angle  that  depicts  high 
significance.     When  compared  with  the  previous  regression  analysis 
(Figure  5-3),  it  can  be  seen  that  by  adding  the  status  of  the  local 
expert  to  the  model,  significance  is  gained.     In  other  words,  status 
accounts  for  a  significant  amount  of  LEPR  gain,  over  and  above  the 
LEP. 

The  status  leverage  plot  (Figure  5-4)  depicts  the  relationship 
between  status  and  LEPR  while  holding  constant  the  LEP 
relationship  to  LEPR.     It  shows  a  strong  negative  correlation 
between  status  and  LEPR.    When  the  LEP  effects  are  controlled  for, 
the  status  effect  is  significant  and  inverse  to  the  LEP  effect.     In 
other  words,  the  higher  the  status,  the  lower  the  LEPR.     This  is 
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Whole-Model  Test 
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Figure  5-2.  Whole-model  leverage  plot  of  the  results  from  a 
multiple  regression  analysis  of  LEP  and  status  are 
predictors  of  LEPR. 
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LEP/LEPR 
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Figure  5-3.   Leverage  plots  showing  the  comparison  of  the  results 
from  the  analysis  of  the  bivariate  LEP/LEPR  test  and 
the  whole-model  test  with  local  expert  status  and  LEP 
as  predictors  of  LEPR. 
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Local  Expert  Status 
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Figure   5-4.  Leverage  plots  showing  the  results  from  a  multiple 
regression  analysis  of  local  expert  status  as  a 
predictor  of  LEPR. 
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particularly   interesting   in   light   of  the   suggestion   in   the   literature 
to  the  contrary  (Rogers,  1983). 

This  finding  also  explains  the  two  outliers  in  Figure  5-1.     On 
examination  of  the  data  (see  Appendix  E),  the  individuals  whose 
scores  of  655.9,  37  and  590,  45  on  the  LEP  on  the  LEPR, 
respectively,   are   both   administrators   (status=16).     Although  they 
would  appear  to  be  ideal  candidates  based  on  their  high  LEP  scores, 
they  were  unable  to  perform  well  as  local  experts  for  a  variety  of 
reasons,  primarily  because  they  did  not  have  time  to  engage  in  the 
helping  activities  of  the  local  expert.     Also  stated  by  them  as  a 
factor  was  the  perception  of  their  clients  as  to  their  availability. 
Typically,  their  busy  schedules  did  not  permit  the  casual 
interactions  that  often  lead  to  help  sessions  or  to  question/answer 
periods. 

The  results  showed  that  both  status  and  LEP,  even  when 
considering  the  effects  of  the  other  variable,   are  significant 
predictors  of  LEPR  at  the  .01  confidence  level  (p_<.001  and  p_<.0001, 
respectively).  The  null  hypothesis  was  thus  rejected:     The  status  of 
the  local  expert  is  a  significant  predictor  of  LEPR. 
Question  Three 

As  with  the  question  addressed  above,  it  was  not  known 
whether  the  position  or  status  of  the  individuals  in  the  work 
groups  was  a  significant  factor  in  the  ability  of  their  local  experts 
to  perform  their  tasks  effectively.     The  question  to  be  addressed 
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3.       What  is  the  relationship  between  the  status  of  the  work 
group  clients  and  the  LEPR? 
The  null  hypothesis  to  be  tested  was 

H3:    There  is  no  significant  predictability  of  LEPR  from 

client  status,   over  and  above  the  predictability  already 
established  by  LEP. 

Again,  a  multiple  regression  analysis  was  used  to  analyze  the 
data,  this  time  with  the  LEP  and  client  status  being  the  two 
predictor  variables. 

The  test  shows  significance,  but  less  so  than  in  both  previous 
models.     The  E  ratio  of  6.8164  is  still  higher  than  the  F   critical 
value  5.57  and  is  significant  at  the  .01  level  (p_<.0043).     Adding  the 
client  status  to  the  model,  however,  has  not  increased  but,  rather, 
decreased  the  significance. 

The  leverage  plot  which  depicts  the  relationship  between 
client  status  and  LEPR  (Figure  5-5),  when  the  LEP  is  partialed  out, 
is  not  significant.     The  slope  of  the  regression  line  approaches 
zero,  and  the  confidence  curves  do  not  cross  the  response  mean 
line.     One  look  at  the  plot  reveals  its  lack  of  significance  which  is 
borne  out  by  the  low  F  ratio,  0.1955.     The  results  showed  that  the 
client  status  is  not  a  significant  predictor  of  LEPR     (p_<.6622). 
Thus,  the  null  hypothesis  was  not  rejected:     The  client  status  is  not 
significant   predictor  of   LEPR. 
Questions  Four  through  Eight 

In  order  to  determine  the  relationship  of  the  variables  or 
subscores  which  comprise  the  LEP,  five  questions  were  proposed. 
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Figure  5-5.  Leverage  plots  showing  the  results  from  a  multiple 
regression  analysis  of  client  status  as  a  predictor  of 
LEPR. 
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Each  of  them  deals  with  the  relationship  of  a  portion  of  the  LEP,  or 
a  subscore  of  the  LEP,  to  the  LEPR.    One  test  was  conducted  to 
address  all  of  these  questions,  so  they  will  be  treated  together  in 
this   section. 

The  following  questions  and  null  hypotheses  were  posed: 

4.  What  is  the  relationship  between  prior  experience  with 
the  technology  and  the  LEPR? 

H4:     There  is  no  significant  predictability  of  LEPR  from  prior 
experience,  over  and  above  the  predictability  already 
established  by  status  and  the  other  variables  comprising 
the  LEP. 

5.  What  is  the  relationship  between  venturesomeness  and 
the  LEPR? 

H5:     There  is  no  significant  predictability  of  LEPR  from 
venturesomeness,  over  and  above  the  predictability 
already  established  by  status  and  the  other  variables 
comprising  the  LEP. 

6.  What  is  the  relationship  between  cosmopoliteness  and 
the  LEPR? 

H6:     There  is  no  significant  predictability  of  LEPR  from 
cosmopoliteness,  over  and  above  the   predictability 
already  established  by  status  and  the  other  variables 
comprising  the  LEP. 

7.  What  is  the  relationship  between  perception  of  the 
innovation  and  the  LEPR? 
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H7:     There  is  no  significant  predictability  of  LEPR  from 
perception  of  the  innovation,  over  and  above  the 
predictability  already  established  by  status  and  the 
other  variables  comprising  the  LEP. 
8.       What  is  the  relationship  between  connection  to  the 

social  system  and  the  LEPR? 
H8:     There  is  no  significant  predictability  of  LEPR  from 
connection  to  social  system,  over  and  above  the 
predictability  already  established  by  status  and  the 
other  variables  comprising  the  LEP. 
A  multiple  regression  analysis  was  conducted  to  reveal  the 
relationships  of  the  variables  to  the  LEPR  when  considered  with 
each  of  the  others.     The  whole-model  test  reports  an  F  ratio  of 
5.3513,  well  above  the  F  critical  value,  3.67.     Significance 
(p_<.0017)  is  also  reported  at  the  .01  confidence  level.    The  R  square 
value  indicates  that  over  60%  of  the  variance  on  the  LEPR  is 
accounted  for  by  the  regressor  variables  used  in  the  model. 

Although  the  first  question  addressed  the  question  of  the 
LEP/LEPR   relationship,  this  whole-model  test  helps  to  establish 
the  context  within  which  the  individual   leverage  plots  for  the 
subscore  variables  are  to  be  interpreted.     Additionally,   it  is  worth 
noting  that  the  status  variable  was  included  in  the  model  in  order 
to  control  for  possible  independent  effects  that  it  brings  to  the 
test. 

With  just  a  glance  through  the  leverage  plots  in  Figure  5-6 
and  the  p_  values  in  Table  5-1,  it  is  easy  to  observe  that  the  only 
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Figure  5-6.  Leverage  plots  of  the  results  from  a  multiple 

regression  analysis  for  all  effects  as   regressors  in  the 
model. 
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Table   5-1 

Multiple   Regression  Analysis  Effect  Test  Results  For  All  Variables 
in  the  Model 


Source      Nparm        DF      Sum  of  Squares       F  Ratio         Prob>F 


Stat 

Exp 

Ven 

Perc 

Cos 

SS 


1            9329.1182 

9.8581 

0.0049 

1            1114.9654 

1.1782 

0.2900 

1            4468.3553 

4.7217 

0.0414 

1             1181.7501 

1.2488 

0.2764 

1               162.4083 

0.1716 

0.6829 

1             1572.3278 

1.6615 

0.2114 

significance  shown  is  for  the  status  of  the  local  expert,  already 
seen  in  the  analysis  of  question  two,  above.     The  relatively  low 
significance  that  is  shown  for  experience  seems  at  first  to  be 
surprising  but  actually  confirms  an  observed  phenomenon.     An 
individual,  who,  on  occasion,  called  a  close-by  technologist  for 
help,  when  finding  a  local  expert  who  was  less  knowledgeable  than 
the  technologist,   actually  preferred  to  call  on  the  local  expert 
because  the  local  expert  was  more  empathetic  to  the  needs  of  the 
client.     In  this  case,  too  much  experience  was  not  a  preferred  trait. 
And,  certainly,  too  little  experience  does  not  work  either. 

A  further  examination   of  the  correlation   matrix   (Table  5-2) 
reveals  high  correlations  between  all  of  the  variables,  some 
exceptionally  high.     When  the  regressors  in  a  multiple  regression 
model  are   highly  correlated,   a  multiple  collinearity  phenomenon 
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Table  5-2 


Correlation 

Matrix  of 

All  Variabl 

es 

Used 

in 

the 

Multiple  Rea 

ression 

Analyses 

LEP 

Cos 

Stat 

ss 

Exp 

LEPR 

Ven 

Perc 

LEP  1.0000  0.6624  0.2443  0.6616  0.7184 

Stat  0.2443  0.0684  1.0000  0.0861  0.3997 

Exp  0.7184  0.3051  0.3997  0.3762  1.0000 

Ven  0.5906  0.0982  0.0970  0.1496  0.2768 

Perc  0.7999  0.6087  0.0860  0.4844  0.3140 

Cos  0.6624  1.0000  0.0684  0.4419  0.3051 

S3  0.6616  0.4419  0.0861  1.0000  0.3762 

LEPR  0.5898  0.3641  -0.3227  0.4358  0.2629 


0.5898  0.5906    0.7999 

-0.3227  0.0970    0.0860 

0.2629  0.2768    0.3140 

0.4788  1.0000    0.4092 

0.5314  0.4092    1.0000 

0.3641  0.0982    0.6087 

0.4358  0.1496    0.4844 

1.0000  0.4788    0.5314 


exists.     In  plain  language,  this  means  that  the  variables  are 
statistically  redundant  in  predicting  the  LEPR.     Because  the 
partialing  technique  seeks  to  account  for  the  unique  contributions 
of  each  variable  in  predicting  the  LEPR,  the  results  for  the 
individual  variables  show  no  independent  significance.     Just  as  in 
the  multimedia  mentors  group  analyzed  in  Chapter  IV,  this  may 
mean  that  several  of  the  highest  correlated  variables  could  be 
combined  and  used  to  predict  LEPR  as  accurately  as  the 
combination  of  the  six  variables  in  the  model.     However,  it  is 
cautioned  that  when  collinearity  exists  and  the  sample  is  small, 
conclusions  about  the  individual  regressors  may  be  misleading 
(Cohen  &  Cohen,  1983).    Based  on  the  p_  values  for  the  effects  in  the 
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model,  which  can  be  seen  in  Table  5-1,  the  null  hypotheses,  H4 
through  H8,  were  not  rejected:     None  of  the  variables,  when 
considered  singly  with  the  others  being  held  constant,  is  a 
predictor  of  LEPR. 

Summary  of  the  Results 
The  two  questions  posed  in  Chapter  I  concerning  the  accurate 
selection  of  local  experts  have  been  answered.     The  results  from 
the  four  multiple  regression  analyses  conducted  revealed 
significance  at  the  .01   level  of  confidence  for  the  LEP  to  predict 
the  LEPR.     It  also  revealed  significance  for  local  expert  status  as  a 
predictor  of  success  as  a  local  expert  but  suggests  that  higher 
status  means  lower  LEPR.     Clearly,  the  LEP  accurately  identifies 
those  individuals  who  are  more  likely  to  be  successful  as  local 
experts,  providing  that  those  people  are  not  in  administrative  or 
management  positions  in  the  organization.     The  strength  of  the 
individual  variables  which  comprise  the  LEP  in  predicting  that 
success  is  not  as  clear.     Results  from  the  analysis  done  using  all  of 
the  variables  show  overlap  or  redundancy  in  these  variables  for 
predicting  higher  LEPR.    The  results  also  showed  that  the  good  local 
experts  can  help  any  client,   irrespective  of  the  client's  position  in 
the   organization. 


CHAPTER  VI 
SUMMARY,  DISCUSSION,  AND  CONCLUSIONS 

The  Study 

This  study  proposed  a  local  expert  intervention  model  for  the 
diffusion  of  complex  technology  cluster  innovations  in  an 
organization.     The  focus  of  the  investigation  was  on  the  selection 
of  the  local  experts.     Specifically,  it  was  designed  to  determine 
whether  or  not  the  local  expert  profile  (LEP)  was  a  good  predictor 
of  the  performance  of  the  local  experts  (LEPR).     Also  studied  were 
local   expert  status  and  client  status  with   respect  to  their  ability 
to  predict  the  LEPR.    The  variables  comprising  the  LEP,  perception 
of  the  innovation,  venturesomeness,  cosmopoliteness,   experience 
with  the  innovation,  and  connection  to  the  social  system,  were  also 
examined  as  to  their  contribution  to  the  overall   predictive 
capabilities  of  the  LEP. 

Subjects   participating   in   the   investigation   were   28 
employees  selected  from  various  work  groups  throughout  Santa  Fe 
Community  College.     The  local  expert  intervention  model  was 
implemented  for  a  6-month  period,  and  data  were  gathered 
throughout  the  implementation.     The  implementation  included  an 
introduction  to  the  local  expert  program,  six  sessions  of  advanced 
features  training,  a  computer  center  hot  line,   regular  meetings, 
communications   with   the   training   coordinator,   and   informal 
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networking  with  other  local  experts.      From  these  activities,  the 
local  experts  acted  both  as  purveyors  of  information  and  training 
and  as  resources  for  their  clients  who  had  questions  or  problems. 

The  LEP  was  developed  by  the  investigator  using  questions 
from   similar  questionnaires  developed  for  two  other  studies 
(Sachs,  1976;  Hamilton  &  Thompson,  1992).     It  measures 
characteristics  of  adopters  found  to  be  positively  correlated  with 
early  adopters  (Rogers,  1983).     In  addition  to  the  overall  LEP, 
measures  for  six  subscore  variables,  five  of  which  comprise  the 
LEP,  and  the  status  of  the  local  expert  were  computed  from  the 
responses.    The  five  variables  measured  by  the  LEP  are  (a) 
perception  of  the  innovation,  (b)  venturesomeness,  (c) 
cosmopoliteness,   (d)  experience  with  the  innovation,  and  (e) 
connection  to  the  social  system. 

Prior  to  the  implementation  of  the  LEP,     a  group  of  faculty 
from  the  Gulf  Coast  Community  College  multimedia  mentors 
program  and  an  equal  number  of  randomly  selected  faculty  were 
given  the  instrument.     Each  subject  was  also  given  a  performance 
rating  as  a  potential  multimedia  mentor  by  the  coordinator  of  the 
program.    The  data  were  analyzed  and  the  LEP  was  found  to  be  a 
significant   predictor  for  success   in  the   multimedia   mentor 
program. 

The  LEPR  is  comprised  of  three  separate  scores:     the  self- 
reported  effectiveness  and  attitude  score,  the  help  desk 
intervention  points,  and  the  average  number  of  hours  per  week 
spent  in   local  expert  activities  with  clients.     The  client  status 
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used  in  the  study  was  the  average  of  the  clients'  status  within  the 
local  expert's  work  group. 

The  theoretical  framework  for  the  study,  described  in 
Chapter  II,  was  taken  primarily  from  the   innovation  diffusion 
meta-research  work  done  by  Everett  Rogers  from  1960  to  the 
present.     The  theoretical  framework  for  the  proposed  local  expert 
intervention  model  includes  Rogers'  work  as  well  as  the 
organizational  innovation  and  change  theory.     The  four  research 
traditions  are  discussed  in  detail  in  Chapter  II. 

Rogers  (1962)  suggests  that  there  are  five  adopter  types 
which  range  from  innovators  to  laggards,  and  he  proposes 
personality,   communications,    and   socio-economic   traits   which 
characterize  each  type  of  adopter.     He  observes  that  adopters  in  a 
social   system  form  a  normal   distribution   with   respect  to  their 
timing  for  adopting  new  ideas,  processes,  or  products.     He  further 
allows  that  the  early  adopters  in  a  pro-innovation  system  will  be 
the  opinion  leaders.    These  will  be  the  people  who  are  sought  out 
for  advice  by  their  more  conservative  peers.     This  study  proposes 
that  the  local  expert  in  a  work  group  has  the  same  characteristics 
that  Rogers  finds  in  the  early  adopters  and  opinion  leaders. 
Results  and  Discussion 

There  were  two  major  questions  posed  by  this  study.    The 
first  examined  the  accuracy  of  the  LEP  in  selecting  the  local 
experts  for  the  program,  and  the  second  examined  the  effects  of 
status,  or  position  in  the  organization,  of  both  local  experts  and 
clients  on  the  performance  of  the  local  experts.     Both  questions 
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concern  trying  to  determine,  for  an  organization  that  decides  to 
implement  the  local  expert  intervention  model,  who  the  local 
experts  are  and  how  they  can  best  be  identified. 

Eight  research  questions  were  formulated  to  address  the 
question  as  to  who  these  people  are  (or  are  not).    The  first  question 
looked  at  the  overall  LEP  score  as  a  predictor  of  local  expert 
success.     Questions  two  and  three  focused  on  the  local  expert 
status  and  the  client  status,   respectively,   and  their  ability  to 
predict  local  expert  success.     The  remainder  of  the  questions 
addressed  the  relationship  of  each  subscore,  when  taken  into 
account  with  all  of  the  others,  to  the  performance.     All  questions 
were  addressed  using  the  results  from  multiple   regression 
analysis. 
LEP  as  a  Predictor  of  LEPR 

The   results  from  the  statistical  analyses  showed  that  the 
LEP  was  significant  at  the  .01   level  of  confidence  in  predicting 
successful  performance  as  a  local  expert.     The  results  also  showed 
that,  of  the  variables  which  comprise  the  LEP,  no  one  would  serve 
as  an  independent  predictor  of  success  on  the  LEPR. 

The  variables  measured  by  the  questionnaire  were  consistent 
with  the  characteristics  found   in  early  adopters  (Rogers,   1983), 
and  since  it  was  anticipated  that  the  best  local  experts  were  also 
early  adopters,  the  findings  were  not  surprising.        It  is  important 
to  emphasize  that  the  term  "early  adopter"  is  not  merely  describing 
the  person  who  is  a  long-time  user  of  computer  technology.     It  is 
describing   certain    personality   characteristics   and   communications 
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habits.     Included  in  the  communications  profile  is  a  person's 
experience  with  the  innovation,     connection  to  the  social  system, 
and   information  sources.     The  personality  characteristics  measured 
are  perception  of  the  innovation  and  venturesomeness.      The 
variables  that  had  the  highest  correlations  with  LEPR  were 
perception  of  the  innovation  (.5314),  venturesomeness  (.4788),  and 
connection  to  the  social  system  (.4358).       Experience  with  the 
innovation  was  actually  the  lowest  correlation   (.2629).     While  this 
may  be  surprising,  especially  to  novice  users,  computer  trainers 
understand  that  there  are  people  who  are  very  knowledgeable  and 
experienced  who  may  not  be  particularly  good  local  experts. 

Using  only  the  experience  criterion  would  cause  the  inclusion 
of  computer  users  who  may  not  be  perceived  as  helpful  or  may  not 
be  approachable.    Many  early  adopters  learned  by  trial  and  error; 
there  simply  was  no  help  available.     Perhaps  they  were  so  intrigued 
with   the  technology  that  they  were   willing  to   mount  this   difficult 
learning  curve  alone.    There  does  exist  a  culture  of  technology 
enthusiasts-those  who  are  dedicated  to  knowing  how  to  make  and, 
more  troublesome,  to  break  the  computer  program  or  application. 
The  concern  here  is  that  the  technology  "hacker"  is  more  intrigued 
with  the  gadgets  than  with  the  application  of  technology  to 
organizational  processes. 

Some  computer  experts  find  comfort  in  spending  a  great  deal 
of  time  in  solitude  with  their  computers.     While  these  people  are 
highly  experienced,  they  may  not  be  well  connected  to  their  social 
systems.    One  local  expert  who  was  very  experienced  and, 
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therefore,  scored  in  the  midrange  on  the  LEP  (523.5)  did  not  do  well 
on  the  performance  rating  (53).    The  reason  given  for  not  spending 
much  time  or  effort  on  helping  others  was  that  people  simply  did 
not  ask  for  help.    The  clients  in  that  group  did  call  the  help  desk, 
though,  and  others  spent  much  time  helping  them  do  relatively 
simple  things.     This  local  expert  simply  was  not  perceived  as 
approachable  or  helpful. 

Another  person  who  will  score  high  on  the  experience  profile 
is  the  computer  professional.     But  the  expert  user  may  simply  be 
too  imposing  for  a  novice  to  approach.     People  with  reasonable 
questions  often  show  their  discomfort  by  approaching  the  computer 
professional  with  the  preface,  "I  know  this  is  really  a  dumb 
question"  or  "I'm  really  stupid  when  it  comes  to  computers."     It  was 
observed  during  the  study  that  people  sought  help  from  the  least 
imposing,  but  still  more  knowledgeable,  person  in  the  computer 
center.     In  one  work  group,  the  local  expert  was  a  computer 
specialist  but  scored  in  the  middle  range  on  the  LEP  (562).    The 
clients  in  that  group  only  sought  the  local  expert's  help  with 
problems  that  had  stumped  several  other  people  in  the  group.     While 
this  local  expert  was  more  knowledgeable  than  the  others  they 
were  depending  on,  his  status  as  a  computer  professional  made  it 
difficult  for  his  clients  to   "trouble"   him   with  their  questions.      It 
may  be  as  simple  as  for  the  music  student:    One  does  not  begin 
piano  lessons  with  Arthur  Rubenstein;  one  chooses  teachers  along 
the  way  who  are  appropriate  to  one's  level  of  investigation. 
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Local  Expert  Status  as  a  Predictor  of  LEPR 

The  second  question  addressed  was  the  question  of  local 
expert  status  with   respect  to  performance.     The  multiple 
regression  analysis   results  were  somewhat  surprising:     Local 
expert  status  was  a  significant  predictor  (at  the  .01    level  of 
confidence),   but  in   a  different  direction  than  the   literature 
indicates  (Rogers,  1983).    That  is,  when  the  LEP  was  held  constant, 
then  the  higher  the  status  of  the  local  expert,  the  lower  the 
performance. 

Many  of  the  studies  in  the  Rogers  (1983)  analysis  found 
higher  status  in  the  system  to  be  positively  correlated  with  early 
adoption.     When  applied  to  the  early  adopters  of  computer 
technology,  however,  status  did  not  appear  to  be  an  identifying 
characteristic.       The  early  adopters  were  found  in  positions  at 
every  level  in  the  organization,  and  the  local  experts  were  selected 
irrespective  of  their  status. 

As  the  study  progressed,  it  became  more  and  more  obvious 
that  the  higher  status  individuals  were  not  performing  well  as 
local  experts.    Although  they  tested  high  on  the  LEP,  they  simply 
did  not  have  time  to  initiate  help  sessions,  and,  because  they  were 
their  clients'  supervisor,  there  may  have  been  a  perceived  penalty 
for  asking  questions  or  appearing  ignorant.     Sometimes  they 
assigned  the  task  of  helping  others  to  another  individual  (not  a 
local  expert),   and  sometimes  they  simply  allowed  their  clients  to 
flounder. 
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In  addition  to  being  generally  unapproachable,  these  local 
experts  were  often  absent  or  late  to  local  expert  meetings  and  did 
not  always  participate  in  the  workshops.     Clearly,  this  task  did  not 
command  high  priority  in  their  schedules.     On  the  other  hand,  these 
people  remained  enthusiastic  supporters  of  the  infusion  of 
technology  into  their  areas  and  were  able  to  deal  with  the  changes 
easily.       Both  their  attitudes  and  their  LEP  scores  indicate  that 
they  were  excellent  local  experts.     The  analysis  reveals  the 
problem:     Their  position  in  the  organization  prohibits  them  from 
functioning   as   excellent  local   experts. 
Client  Status  as  a  Predictor  of  LEPR 

The  third  question  was  an  outgrowth  of  the  second  question. 
If  local  expert  status  were  a  factor,  then  the  status  of  the  client 
should  also  be  examined.    When  these  data  were  analyzed,  it  was 
found  that  client  status  did  not  matter;  it  was  not  a  significant 
predictor  of  a  local  expert's  success. 

Client  work  groups  varied  widely  in  their  makeup.     Some  were 
primarily  clerical  (one  was  solely  clerical),  and  one  group  was 
primarily  administrators  and  their  assistants.     Also,   because  of  the 
housing  scheme  for  faculty,  they  are  usually  found  in  homophilous 
groups,  often  without  even  clerical  support  staff.     Most  work 
groups,  however,  are  made  up  of  people  in  various  ranking 
positions.     There  was  some  concern  that  clients  in  high  positions 
within  the  organization  would  not  ask  for  help  with  technology 
from  a  lower-ranking  person.    This  concern  was  based  on  Rogers' 
(1983)  findings  that  people  prefer  to  deal  with  others  like 
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themselves  (homophily),   such  as  people  in  similar  positions  within 
the  group.    The  study  revealed  that  this  is  not  a  problem.    The  only 
problem  uncovered  with  respect  to  status,  as  already  discussed 
above,  is  the  status  of  the  local  expert. 
LEP  Subscores  as  Predictors  of  LEPR 

The  last  test  that  was  conducted,  a  multiple  regression 
analysis  of  the  subscores  as  predictors  of  LEPR,  found  no  single 
subscore  to  be  significant  over  and  above  the  contributions  of  the 
others.    That  is,  none  of  the  subscores  are  independent  in  their 
predictive  capabilities.     Because  there  is  overlap  in  the  variables 
as  predictors,  it  may  be  that  two  or  three  of  the  variables  with  the 
highest  correlations  would  be  sufficient  in     predicting  LEPR. 

Conclusions 
The   Local   Expert  Profile   Instrument 

The  analysis  of  the  data  confirmed  the  basic  premise  of  the 
study.     The  LEP,  which  measures  the  characteristics  generally 
ascribed  to  early  adopters,  can  be  used  to  select  or  to  verify  the 
selection  of  the  people  who  are  best  suited  to  perform  as  local 
experts.    There  is  only  one  caveat:     In  general,  the  prospective  local 
experts  should  not  be  drawn  from  the  populations  at  the 
administrative  or  management  levels  in  the  organization. 

The  suggestion  of  the  local  expert  model  is  that  the 
organization  should  invest  time  and  resources  in  the  local  experts; 
so  making  mistakes  in  the  selection  process  could  be  a  costly 
venture.     It  is  not  always  easy  to  spot  the  individuals  who  would 
serve  well,   particularly  in  organizations  where  all  employees  are 
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using  technology.     Also,  in  medium-sized  and  larger  organizations, 
it  is  difficult  for  the  computer  center  staff  to  observe  the 
interactions  of  people  within  work  groups  to  determine  who  the 
local  experts  are.     In  all  of  these  cases,  this  instrument  can  save 
both  time  and  resources. 

While  it  may  not  be  practical  to  construct  a  profile  of  every 
individual  in  an  organization  to  find  the     local  experts,  a 
combination  of  volunteers,  work  group  nominations,   and  supervisor 
recommendations  may  be  used  to  limit  the  field  of  possible  local 
experts. 

An  important  observation  that  was  made  in  the  early  days  of 
the  implementation  was  that  not  all  excellent  local  experts  saw 
themselves   in   that   role   initially.      Their  self-reported   expertise 
was  not  highly  correlated  with  ultimate  success.     In  the  upper  half 
(as  measured  by  LEP)  of  the  local  experts  in  the  study,  some  were 
confident  at  the  onset,  some  were  self-deprecating,  and  most  were 
somewhere  in  between.      An  encouraging  sign,  however,  was  that 
all  of  those  who  agreed  to  participate  indicated  that  they  were 
honored  to  be  tapped  for  this  task,  and  they  were  all  enthusiastic 
about  the  program  itself  and  their  role  in  the  future  of  technology 
at  Santa  Fe  Community  College. 
Observations  on  the  Local   Expert  Intervention   Implementation 

The  local  expert  intervention  model  has  been  in  operation  for 
over  8  months  at  Santa  Fe.    The  computer  center  training 
coordinator,  who  was  charged  with  implementing  the  program,  was 
initially  somewhat  skeptical   about  the   program   and   its   potential 
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for  impacting  the  diffusion  of  computing  knowledge  and  skills  at 
the  college.    He  has  since  taken  ownership  of  the  program  and  is 
now  initiating  activities  and  making  plans  to  build  the  program 
beyond  its  present  boundaries.     It  was  the  interviews  that  were 
conducted  at  the  conclusion  of  the  study  period  that  really 
demonstrated  to  the  coordinator  the  local  experts'  enthusiasm  and 
their  sense  of  accomplishment. 

The  interviews  conducted  at  the  conclusion  of  the  study  also 
initiated  the  evaluation  process.     The  expectation  is  that  the  local 
expert  program  itself,  the  technology,  and  the  intervention 
strategies  will  be  revised  to  meet  better  the  needs  of  the  local 
experts  and  the  clients.     The  administration  is  becoming 
increasingly  willing  to  discuss  offering   more   incentives  and   has 
participated  in  several  programs  and  e-mail  messages  to  recognize 
the   individual   local   experts. 

As  the  program  is  expanded  to  include  more  work  groups, 
other  issues  are  anticipated,  such  as,  faculty  use  several  very 
different  kinds  of  applications.     Some  use  only  desktop  productivity 
tools;   some  use  instructional  software  tools;   and  others  want  to 
author  courseware  or  presentations.     Local  experts  who  have 
specialized  skills  may  be  needed  to  provide  adequate  interventions 
for  these  different  applications.     In  other  words,   local  experts  may 
be  chosen  not  only  because  of  work  group  proximity  but  also  for 
certain  expertise  that  is  needed.     Also,  those  individuals  that  have 
more  mobility  in  the  organization,  such  as  faculty,  may  be 
functionally  part  of  several  work  groups  engaged  in  different 
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activities,  and  they  may  call  on  several  local  experts,  depending  on 
the  task  at  hand. 

Other  types  of  organizations  may  also  have  employees  who  do 
not  fit  the  standard  work  group  pattern,  such  as  salespeople  who 
are  on  the  road,  professionals  who  work  relatively  autonomously, 
and  so  on.     The  flexibility  of  the  local  expert  program  allows  an 
infinite  variety  of  configurations  of  work  groups  and  of  local 
expert  interventions.     In  fact,  it  is  as  flexible  as  the  naturally 
occurring  phenomenon  of  people  helping  people  when  there  exists  a 
need. 

Recommendations  for  Further  Research 

Although  the  selection  instrument,  the  LEP,  is  significant  in 
predicting  local  expert  performance  as  defined  in  this  study,  the 
local   expert  intervention   model   selection  and   implementation 
processes  need  to  be  studied  in  other  organizations  of  various 
sizes.    The  model  is  by  no  means  limited  to  public  or  educational 
institutions  and  should  be  implemented  and  the  LEP  validated  as  a 
selection  instrument  for  local  experts  in  organizations  engaged  in 
other  enterprises. 

In  addition  to  studying  the  selection  process  further,  each  of 
the  components  of  the  model,  organization  or  system  support,  local 
expert  training   and   support,   and   local   expert/client   interventions 
should  be  dissected  and  studied  in  order  to  refine  the  model  and  to 
determine  its  effectiveness  in  achieving  more  technology  transfer. 
Using  this  model,  there  are   myriad   possibilities  for  investigation. 
For  example,  some  topics  of  interest  for  researchers  are  the  role 
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of  different  types  of  incentives  for  local  experts,  the  local  expert 
as  trainer,  the  local  expert  as  opinion  leader,  the  levels  of 
satisfaction  of  supported  local  experts  as  opposed  to  unsupported 
local  experts,  the  importance  of  proximity  of  the  local  expert,  the 
frequency  of  and  nature  of  contact  of  local  experts  with  the 
computer  center,  and  the  nature  of  organizations  where  the  model 
is  implemented. 

As  in  other  change  models,  longitudinal  case  studies  are 
effective  for  documenting   instances  of  implementation   of  the   local 
expert  intervention   model  and  for  evaluating  its  overall 
effectiveness.     Because  each  implementation  of  this  model  is 
unique,  many  examples  will  be  needed  to  determine  the  critical 
elements  for  a  successful  implementation  across  the  various  types 
and  sizes  of  organizations. 


APPENDIX  A 
LOCAL  EXPERT  PROFILE  QUESTIONNAIRE 


Information  Technology  User  Survey 


Please  mark  the  most  appropriate  response  for  each  question. 
Use  a  number  two  pencil  and  make  certain  that  all  erasures  are 
complete. 

Thank  you  for  taking  the  time  to  complete  this  survey. 

1.    My  position  at  SFCC  is  best  described  as 

a.  faculty 

b.  administrator 

c.  clerical    support 

d.  technical/professional/other 


abed 


I  have  been  employed  at  SFCC  for 

a.  under  2  years. 

b.  between  2  and  5  years. 

c.  between  5  and  10  years. 

d.  over  10  years. 


o  n  o 


I  have  been  using  a  micro-computer  for 
a     under  2  years. 

b.  2-5  years. 

c.  more  than  five  years. 

d.  I  do  not  use  a  computer. 


n 


4.  Compared  to  my  colleagues  and  friends,  I  consider 
myself  to  have  already  acquired 

a.  more  than  average  knowledge  about  computers. 

b.  average  knowledge  about  computers. 

c.  less  than  average  knowledge  about  computers. 

d.  no  knowledge  about  computers. 

5.  Which  of  the  following  applications  have  you  used? 
(you  may  mark  more  than  one  or  none) 

a.  word   processor 

b.  computer  games  or  simulations 

c.  graphics  or  presentation  tools 

d.  multimedia    tools 
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Information  Technology  User  Survey 


page     2 


K. 


>>* 


6.  People  get  into  trouble  when  they  take  too  many  chances. 

7.  I  avoid  using  technology  whenever  I  can. 

8.  Television  is  a  good  source  for  information  about  new  things. 

9. 1  sometimes  feel  intimidated  when  I  have  to  use  new  technology. 

10.  Technology  use  generally  increases  productivity. 

11.  I  enjoy  learning  how  to  use  new  technologies. 

12.  It's  foolish  to  take  unnecessary  risks  in  life. 

13.  I  look  forward  to  a    time  when  technology  is  more  widely  used. 

14.  Today  people  must  risk  trying  new  things  to  stay  competitive. 

15.  I  enjoy  trying  to  help  people  with  their  computer  problems. 

16.  Technology  can  make  learning  fun. 

17.  I  like  to  read  magazines  to  find  out  about  new  technologies. 

18.  People  at  work  often  ask  for  my  help  or  opinion  about  technology 
matters. 


B  £  %'i  B 

B  o  B  o  n 


a 


■ 


BnW 


N  ;,  k 


c 
o 

O  Q  C 

o 
o 


u  o  u  - 


How  often  have  you: 


19.  talked  with  computer  center  person  about  a  computer  question. 

20.  helped  a  friend  or  colleague  with  a  computer  problem. 

21.  been  asked  by  a  colleague  to  help  with  a  computer  problem. 

22.  consulted  a  manual  or  book  about  a  computer  application. 

23.  accessed  a  help  feature  of  a  computer  application. 

24.  bought  a  book  or  magazine  on  computer  applications. 

25.  sought  help  from  an  "expert"  with  a  computer  question. 


frequently       |     never 


Thank   you   for   taking   the   time   to   complete    this   survey. 
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Local  expert  file  questions  as  related  tovariables  being  studied 

Below  is  the  breakdown  of  questions  as  they  pertain  to  the 
variables  being  studied: 

1.  Perception  of  innovation  is  measured  by  questions  7,  9, 
10,  11,  13,  and  16. 

2.  Venturesomeness  is  measured  by  questions  6,  12,  and 
14. 

3.  Connection  to  social  system  is  measured  by  questions 
2,  15,  18,  20,  and  21. 

4.  Cosmopoliteness  is  measured  by  questions  8,  17,  19, 
22,  23,  24,  and  25. 

5.  Status  in  the  organization  is  measured  by  question  1. 

6.  Experience/expertise   with  the   innovation   is   measured 
byquestions  3,  4,  and  5. 
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APPENDIX  C 
LOCAL  EXPERT  INTERVIEW  SHEET 


Name: 
Room: 
Phone: 


Are  you  able  to  be  helpful? 

Are  you  still  being  asked  to  help? 
(Were  you  ever?) 


Sense  of  effectiveness: 

high    good     OK    low    very  low      waxing       waining      stable 

Sense  of  enthusiasm: 

high    good     OK    low    very  low      waxing       waining      stable 

Attitude  about  being  a  local  expert 

high    good     OK    low    very  low      waxing       waining      stable 

Comments 
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APPENDIX  D 
MULTIMEDIA  MENTORS  DATA 


LEP 

MMPR 

Exp 

Ven 

Perc 

Cos 

SS 

624 

150 

96 

123 

137 

119 

200 

568 

129 

52 

141 

123 

123 

140 

582 

150 

72 

132 

105 

123 

140 

566 

150 

48 

132 

113 

123 

160 

564 

108 

100 

132 

123 

101 

140 

587 

150 

96 

125 

104 

113 

160 

531 

129 

82 

105 

113 

102 

60 

547 

150 

82 

105 

87 

123 

120 

537 

108 

114 

117 

93 

105 

120 

507 

105 

82 

96 

101 

123 

70 

503 

108 

96 

105 

104 

90 

50 

505 

129 

114 

104 

55.5 

102 

110 

479 

129 

66 

132 

97.5 

54 

40 

455 

108 

72 

96 

93 

85.5 

30 

445 

129 

58 

70 

82.5 

L    105 

30 

444 

114 

42 

105 

96 

87 

50 

424 

108 

82 

91 

85.5 

57 

30 

389 

48 

82 

89 

82.5 

87 

20 

384 

57 

48 

70 

114 

94.5 

20 

381 

72 

58 

98 

73.5 

79.5 

20 

387 

72 

82 

89 

79.5 

64.5 

20 

364 

48 

90 

89 

82.5 

54 

20 

364 

63 

82 

84 

63 

72 

20 

374 

129 

82 

47 

40.5 

75 

10 
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APPENDIX  E 
LOCAL  EXPERT  DATA 


ID 

LEP 

LEPR 

Client 

Stat 

Exp 

Ven 

Perc 

Cos 

SS 

Self 

l-D 

m 

Status 

1 

539 

4 

93 

114 

134 

75 

123 

123 

57 

1 

6.25 

9 

2 

429.5 

1 

72 

86 

84 

75 

113 

58 

53 

0.5 

9.61 

3 

499.5 

16 

105 

96 

111 

90 

97.5 

22 

28 

-3 

0.25 

7.29 

4 

493.5 

4 

84 

90 

132 

101 

87 

48 

43 

0.5 

12.96 

5 

562.5 

4 

129 

72 

123 

113 

126 

88 

44 

-2 

5 

10.24 

6 

612 

1 

150 

66 

150 

107 

140 

122 

47 

7.5 

6.76 

7 

616.5 

1 

108 

114 

150 

126 

119 

130 

57 

7.25 

6.25 

8 

458 

1 

93 

96 

89 

79.5 

101 

41 

38 

0.25 

10.24 

9 

590.5 

16 

150 

100 

132 

82.5 

126 

49 

44 

0.5 

1 

10 

328.5 

1 

72 

48 

60 

63 

85.5 

51 

41 

1 

12.25 

11 

661.5 

4 

150 

132 

141 

113 

126 

120 

47 

1 

7 

12.25 

12 

655.5 

16 

150 

96 

141 

129 

140 

37 

32 

0.5 

7.29 

13 

576.5 

4 

108 

132 

116 

97.5 

123 

81 

48 

3.25 

6.25 

14 

482.5 

4 

129 

82 

84 

82.5 

105 

61 

38 

1 

2 

13.69 

15 

654 

4 

129 

132 

150 

104 

140 

123 

57 

1 

6.25 

11.56 

16 

529.5 

9 

72 

114 

123 

97.5 

123 

143 

57 

2 

8 

1.96 

17 

515.5 

1 

93 

82 

123 

113 

105 

121 

57 

3 

5.5 

7.29 

18 

643.5 

4 

150 

114 

114 

126 

140 

167 

44 

1 

12 

9 

19 

523.5 

4 

114 

118 

89 

90 

113 

53 

35 

1 

1.5 

5.29 

20 

568 

1 

108 

82 

150 

102 

126 

90 

54 

2 

3 

8.41 

21 

504.5 

4 

63 

68 

132 

129 

113 

43 

33 

1 

5.29 

22 

435.5 

4 

84 

72 

89 

67.5 

123 

34 

52 

-7 

0.25 

9 

23 

589 

1 

87 

118 

141 

93 

150 

125 

57 

1 

6.5 

7.29 

24 

498.5 

4 

108 

90 

98 

97.5 

105 

57 

52 

0.5 

12.96 

25 

586 

1 

93 

100 

141 

116 

137 

159 

54 

10.5 

11.56 

26 

453.5 

1 

48 

86 

114 

93 

113 

41 

38 

0.25 

4 

27 

465 

1 

48 

72 

111 

105 

129 

45 

42 

0.25 

12.25 

28 

549 

1 

93 

150 

141 

82.5 

82.5 

120 

54 

1 

6.25 

6.25 
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